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Right in the 
first place 


Do not build or repair locomotives so that 
replacements can be made easily— build 
them so that replacements will be un- 
necessary. The proper alloy steels in the 
proper places is the answer, and the 
most progressive railroads in America 
are now profiting by using these steels. 


INTERSTATE IRON & STEEL CO. 
104 South Michigan Avenue 
CHICAGO 


Open Hearth Alloy Steel Ingots, Billets, Bars 
Wire Rods, Wire, Nails, Rivets and Cut Tacks 
Iron Bars and Railroad Tie Plates 


Interstate 
Steels 


DISTRICT OFFICES: New York, 52 Vanderbilt Avenue; Detroit, Washington Boulevard 
Building; Cleveland, Keith Building; Milwaukee, First Wisconsin National Bank Building; 
St. Paul, Merchants Nat’l Bank Bldg.; St. Louis, International Life Bldg.; Kansas City, Reliance Bldg. 
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When you buy a new 
building don’t let the first cost 
your choice of the roofing ma- 
terial. Instead, be guided by 
the Tora, Cost determined by 
the service the roof will give over 
a span of years. This is the real 
basis upon which to make com- 
parisons of roofing materials. 

Here is an instance. The dia- 
gram above shows the difference 
between the costs of two types of 





roof for your 
govern entirely 


roof—one of Robertson Protected Metal and the 
other of unprotected metal sheets. This com- 








The steel base is hermetically sealed 

in three impervious coatings of (1) 

Asphalt, (2) Asbestos Felt, and (3) 

Waterproofing, making the sheet rust 
and corrosion proof. 
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parison is based on figures as- 
sembled by actual users of the 
two materials. 

As you can see, Robertson 
Protected Metal is ‘much lower 
in Tota. Cost because its first 
cost is its only cost. 

Let us send you an actual 
sample of this material. A post 





card will bring it. 


H. H. ROBERTSON CoO. 


First National Bank Building, Pittsburgh, Penna. 
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Bookkeeping Yardmasters 


THERE is a widespread theory that the yardmaster is 
not and should not be a bookkeeper. While it is 
true that yardmasters who spend too much time in their 
offices and too little in their yards are not efficient, 
neither are those yardmasters efficient who make no use 
whatever of reports, figures and other purely office work. 
[he vardmaster who is doing most to make his yard a 
success is the yardmaster who knows most about his 
daily vard costs; how much fuel the yard engines are 
consuming, the number of cars being light-weighed, the 
number of engines being fired up and held under steam 
protect his assignments, what it is costing him per 
car to handle his traffic, the amount of overtime being 
made, and the number of cars handled per hour or job. 
‘nless he knows these things, he is lacking in definite 
knowledge of his operation, without which knowledge 
he cannot hope to render efficient supervision. If this 
sort of thing be classed as bookkeeping, then the yard- 
master who is also a bookkeeper is a good yardmaster. 


Ven Who Pound the Keys 


HIEF dispatchers are highly important cogs in the 
transportation machine. They have almost endless 
pportunities to effect operating ecx momies, including the 
andling of power so as to increase car movement, sav- 
ie fuel by avoiding light mileage, avoiding delays in 
ards after crews are called, and by intelligent super- 
vision to avoid unnecessary stops. Yet, on some rail- 
roads, the chief dispatcher is kept so busy on his job 
that it is not possible for him to do anything else, even 
learn modern operating methods. To get full value 
from a chief dispatcher it is necessary that his viewpoint 
he broad. He must be able to visualize the system as a 
whole rather than to regard the division under his nose 
as a separate entity. Chief dispatchers should be given 
ample opportunities to get the views of others. They 
should be invited to attend conferences on operation 
whenever it is possible for them to do so, and, in gen 
eral, everything possible should be done to prevent them 
from getting into a rut, with no interest save that of 
etting the trains over the division as well as last year, 


the vear before, or the vear before that. 


Reducing Interlocking Costs 


WO important factors now permit more economical 

construction and operation of interlocking plants 
at outlying crossings, which should result in the in 
stallation of such facilities at points where, under the 
older practices which required additional equipment, 
the expense was not considered to be justified. The ac- 
tion of Committee X, of the Signal section, A. R. A., 
in 1924, in recommending the elimination of derails 
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provided an incentive for the use of so-called signaling 
interlockings, including automatic signal protection at 
railroad grade crossings without derails or the neces 
sity for levermen. Several such plants have since been 
installed at points where house track or other little 
used switches came within the limits of the home signals 
which were not operated by the interlocking but wer: 
protected in the same manner as any switch in automatic 
block territory. This principle of non-interlocked 
switches is also being used in plants attended by lever- 
men at points where train operation requires operators. 
The elimination of derails, and the inclusion of non 
interlocked switches in home signal limits open new 
helds which permit economies to be effected that justify 
the installation of interlocking plants at many crossings 
and junctions where such protection is adequate for the 
track layout and traffic involved. | 


Distribution of Perishables 


SIDE-LIGHT on transportation progress in so re- 

cent a period as the last ten years may be gained 
from reading a study made by the Bureau of Railway 
Economics of rail shipments of 16 principal fruits and 
vegetables. This shows that in the years 1917-1919 the 
annual average rail shipments of the 16 principal fruits 
and vegetables amounted to 478,540 carloads. For 
1924, 1925 and 1926 production had increased to the 
point where the annual average rail movement was 
848,099 carloads, an increase of 77 per cent compared 
with ten years ago. The total population of the country 
during the period increased only 12 per cent. More- 
over, shipments are more widely and more thoroughly 
distributed now than ten years ago. The study indicates 
that the city of Chicago, for instance, in 1925 was served 
with white potatoes shipped by rail from 37 states, sweet 
potatoes from 16 states, cabbage from 22 states, onions 
from 20 states, lettuce from 13 states, tomatoes from 17 
states, cantaloupes from 14 states, apples from 25 states, 
peaches from 19 states and strawberries from 15 states 
his would not be possible, of course, without the special 
attention given and improvements in service made by 
the railroads in the handling of these products 


Development of 
Motor Trans portation 
TJ Ak! E years ago the railways in the United States 
were just beginning to give serious thought to the 
economic possibilities of the operation of motor 
in conjunction with rail operation. 


coac hes 


During this short 


period of time rapid progress has been made in the de- 
velopment and organization of motor transport. Many 
railways now have in operation fleets of motor coaches. 
During 1926 the Railroad Motor Transport Conference 
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was organized with the object of making intensive studies 


onnection with motor transport. The 
Swentzel, mechanical superintendent, New 


[ransportation Company, read a paper on this 

é \lechanical Division meeting in Montreal 

licates that the American Railway Association has rec 

( W importance of this phase of trans- 

tation Ir. Swentzel pointed out some of the prob 

mpany has been called on to solve, as 

vell as sor the problems that yet remain to be fol- 
lowe >» a successful solution 

In 1 future the larger problems that will confront 


ich operations will probably be more and 


al nature. The Mechanical Division is 
up the subject without de- 


| 
\ ( se 1n taking 


) po, 

/ ersonalities at 

the Mechanical Convention 

[] the inspiring leadership of Chairman . = 
Sill the committee work undertaken by the 

\merican Railway Association, Mechanical Division, dur- 


yx 1926, v unusually extensive and thorough, as evi 
enced by the 19 committee reports, abstracts of which, 
her with the discussion, appear in this issue. The 

’ table feature of the convention held at Mont 
real, Oue., Tune 7 to 10, however, was undoubtedly the 
: he yf distinguished men on the program who 

made addresses and presented individual papers. Quite 
1 number of nationally known figures in the railroad 
world were present, including such men as the Right 


, 


fonorable George P. Graham, P. C., R. H. Aishton, 
Frank McManamy, M. |. Gormley, Dean A. A. Potter 


\. G. Pa Prof. \W. J. Cunningham and Dr. W. F. M 
Goss. Of them all, the most distinguished, in point of 
view of scientific achievement, is Doctor Goss, at present 

retired affiliated member of the Mechanical Division, 


but for many years a leading exponent of the application 
scientific methods to the solution of railroad problems, 
irticularly in the mechanical department. With such an 
array of talent, the members of the Mechanical Division 


can ha have failed to take home with them from the 
nvent sufficient information and inspiration to serve 
an effective aid 1 irrving on their work throughout 


Savine a Billion Dollars 


in ad Y ear in Rates 


R VS on railway rates made since they 
re at tl k in 1921 


wi heir peak in will save the traveling 
public about one billion dollars in the year 
business continues throughout the year 


1 


large as it has been thus far and aver- 


( » decline This estimate of the 
wil made in 1927 is based, first, on the 
eight business thus far has been larger than 

m the fact that the ive e rates 
eceive wer l, third, upon the actual 
saving 1 nder the operation of the same influences 

receding vears The railwavs actually re 
$910,224,000 less for handling freight and pas 

19726 than the would have eceived if 

1921 had been iz Of this total 
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sengers about $53,000,000. The savings in other years 
to the shipping and traveling public from reductions in 
rates made since 1921 have been as follows: 1922, $350,- 
427,000; 1923, $682,046,000 ; 1924, $656,508,000; 1925, 
$788,895,000. Adding to these figures the savings for 
1926 makes a total for five years of $3,391,000,000, and 
if the estimate above made for 1927 proves correct, the 
total for six years will be close to $4,400,000,000, or an 
average of over $700,000,000 annually. Only the great 
economies in operation that have been effected have 
rendered it possible for the railways to stand these 
enormous reductions of rates and at the same time in- 
crease the net operating income earned by them. The 
trend of operating costs, after having been steadily 
downward for some years, now seems in danger of be- 
ing arrested by advances in wages, and increases in taxes 
also continue to occur. Thus far the public has been the 
principal beneficiary of the improvements made in opera- 
tion, because they have resulted in better service and 
also have made possible the savings in rates mentioned, 
which have largely exceeded the increases in net oper- 
iting income that have been secured by the railways for 
themselves. It is plain that if the downward trend of 
operating costs is arrested the decline of rates will have 
to stop or the effects upon the net return earned by the 
railways will ke serious. 


Another Case of 
the Tail Wagging the Dog 


‘*HE Interstate Commerce Commission recently re- 

jected the plan for a combination of control of the 
Kansas City Southern, Missouri-Kansas-Texas and St. 
Louis Southwestern largely on the ground, at least so 
far as emphasis was placed in the report, that the smaller 
of the three companies, the Kansas City Southern, was 
proposed as the controlling factor. It was held that the 
control of properties so large by such a relatively small 
amount of capital would not be in the public interest. 
Since then the commission has made public a proposed 
report by Examiner Ralph R. Molster recommending a 
denial of the application for a unification of the New 
York Central, Big Four and Michigan Central and sub- 
sidiary properties aggregating 11,507 miles of main line, 
solely on the ground that provision had not been made 
for including a number of independent connecting short 
line railroads aggregating about 500 miles. While sev- 
eral other issues were involved in the case, including a 
strenuous controversy as to the terms and conditions of 
the leases proposed, and although a unification into a 
single operating unit of this size ought to be either a 
good thing or a bad thing for a number of fairly im- 
portant reasons, the report gives conclusions or recom- 
mendations on but one of the points involved. The 
practical effect of the 49-page report is to point out to 
the commission that here is a case where the New York 
Central is asking for something which it apparently 
wants and it is too good a chance to pass up to require 
the New York Central to do something to help solve the 
short line problem. Just as the commission saw in the 
Kansas City Southern capital structure ‘‘too small a base 


upon which to build such a financial pyramid,” the con- 
] 


7 

I 
clusions stated in this report seem to afford rather a 
small base upon which to decide a case of this import- 
ance and magnitude. Undoubtedly it is true that the 
desire to find an asylum for many of the short lines, 
meaning lines “short” in revenues more particularly 
than those having little mileage, was one of the reasons 
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Congress had for enacting the consolidation provisions 
of the transportation act, but certainly the short lines 
were not the only ones mentioned in the act. 


Better Track Circuit 
Operation at Lower Cost 
JT constant emphasis that is being pi. iced on econ- 


omy in all phases of railway operation is reflected 
in the improved signaling facilities which are available 
today. By making automatic signal installations more 
economical to maintain, without in any way sacrificing 
their operating value, a greater inducement is offered 
for increasing such facilities. Until the introduction 
of low resistance bonding for signal track circuits 
little effort was made to reduce track circuit operating 
costs, although the track circuit is the backbone of any 
automatic signal installation and anything which will 
substantially lower its current consumption will effect 
a sizeable reduction in signal operating expenses. E. N. 
Fox, general signal inspector, Boston & Maine, and 
chairman of the committee on Direct Current Auto- 
matic Block Signaling of the Signal section, A. R. A.., 
in an article in the June issue of Railway Signaling, 
pointed out that recently developed track relays will 
effect a saving of one third in current with an in 
crease in shunting efficiency (ability to protect trains) 
ranging from 23 to 262 per cent, according to certain 
tests made under varying conditions of ballast resis- 
tance. “As to current economy,” Mr. Fox states, “there 
can be no question concerning the superiority of the 
new types of relays. It will readily be apparent that 
on a properly adjusted track circuit the current saving 
will be appreciable.” A reduction in relay working 
current (normal current with track circuit unoccupied ) 
such as is now possible will cut primary battery renewal 
expense appreciably and at the same time increase the 
safety features of the track circuit 


Is Money Spent 
for Advertising W asted? 


4 YEAR ago Henry Ford decided that advertising 
. is an economic waste, and stopped the spending 
of money by the Ford Motor Company for this pur- 
pose. \ few weeks ago a Detroit newspaper announced 
that the Chevrolet company had displaced Ford as the 
builder and seller of the largest number of automobiles 
for the first time in history. A few days ago the Ford 
Motor Company retained an advertising SESOY, and it 
is now about to launch an advertising campaign in which 
it is expected to spend several million dollars. Is adver- 
tising an economic waste : The Ford Motor Company 
seems to have changed from a position in wh - its an- 
swer was, “Yes,” to one in which its answer 4s, “No.” 
The cost of advertising, it apparently has iia, is 
today the price of business success. This is true of the 
,utomobile business and it is just as true of the railway 
business. There is no great. difference between the two 
Both sell transportation, which is partly an essential and 
partly a luxury. What put the Chevrolet company in 
the lead was largely its advertising. This year it 1s 
spending $10,000,000 on this account. What if a rail- 
wav should spend as large a proportion of its gross 
revenue for advertising as the Chevrolet company 
spends of its gross sales? If advertising can sell an 
automobile with a certain name on it, as it can and does, 
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it can sell a railway ticket with a certain name on it 
Compared with other sellers of commodities, the rail- 
ways as a whole spend very little in advertising the com 
modity that they sell, transportation. It is highly sig- 
nificant, however, that more railways are advertising as 
time goes on, and that they are spending more money 
tor ] ] 


larger and better advertisements. 


Cross Crossings Cautiously 
yy! H 2,500 lives sacrificed at highway crossings in a 


single year, every railroad officer is, of course, 
disposed to do everything that is reasonably within his 
power to put a stop to the slaughter, regardless of the 
tact that the railroad company rarely, if ever, is respon- 
sible for these disasters. The railroad officer has a 
responsibility as a citizen, as do other citizens; and, be- 
cause of his better knowledge, perhaps a heavier re- 
sponsibility. President Frank H. Alfred of the Pere 
Marquette, in a poster-circular, appealing to women, 
calls attention to the need of considering all highway ac- 
cidents which happen to, or because of, automobiles 
Looking at the causes, this would seem to be a very 
sensible view. Sixty-five times as many casualties occur 
at other points on the highway as at railroad crossings. 
lassifying causes with precision is, of course, out of 
the question. Lectures on causes are worthless 0 
as they reach the minds of the persons who are likely to 
take risks at crossings in the future, and no one knows 
how to pick out those persons. This being the situation, 
the logical course is to give education in safe habits to 
everybody ; and in this, as Mr. Alfred observes, women, 
who can influence their sons and daughters (and, says 
the circular, their husbands) can undoubtedly do much 
good. To address admonitions to 100 persons when 
6,500 are in need of the same lesson, is a misuse of en- 
ergy. Or, to put it another way, the need for “mission- 
ary work” calls for 65 persons to conduct the propa- 
ganda, instead of one person, as might seem to be the 
case, if attention were given only to the railroad-cross- 
ing problem. Any one desiring to preach “Cross cross- 
ings cautiously” is in duty bound to pool his efforts with 
those of the 65 other persons who may be assumed to 
have in view substantially the same object and who, pre- 
sumably, are appealing to about the same class of per 
sons. Mr. Alfred’s circular is noticed on another page. 


Co-operation from 
the Universities 


HE Mechanical Division was fortunate this year in 

having two papers on its program presented by 
engineers well known in the field of railway educational 
activity—Dean A. A. Potter of Purdue University and 
Professor Wood of Penn State. Both papers contained 
a number of suggestions relative to the utilization by the 
railroad industry of technically trained men and the ex 
perimental and research facilities of the various edu 
cational institutions and existing technical organizations 
Both Dean Potter and Professor Wood showed into 
what lines of industrial activity recent graduates in en 
gineering were going; it is quite evident that the rail 
roads are not getting their share of these men. Un- 
doubtedly one of the principal reasons for this is that 
the railroads have made comparatively little attempt to 
utilize men of technical education. On the other hand, 
the railroad industry, through the American Railway 
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g the experimental and laboratory production ' basis. Incidentally, the recognition that 
y the colleges and universities; wit freight cars should be scheduled for rebuilding at regu- 
rake and draft gear tests now being con lar intervals in the interest of safer and more economical 


t a bureau 


| ri fess Tr 


he functions of 
research, as suggested by 
re already being accomplished through 
he advisability of at 

Mechanical Division 


ental and research work at one institution The 


entrat all ol the 
he technical schools and universities have 
er taculties for, and are better equipped to handle, 


investigation than they are 


* assigning of research work to institu 
‘ } * | 4y * - - > + 1) r > . 

cated ifferent parts of the country will create 

1 will tend to create interest in 


number of eng 
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Improved Equipment 
Maintenance 
present century the 


Ke pie E the beginning of the 
Ms expenses of maintaining equipment have increased 


ively much more than other expenses, but the addi- 


onal expenses in maintaining equipment have pur- 
chased economies of much greater magnitude in trans- 
rtatior [his statement was made by Prof. William 


|. Cunningham of Harvard, in his address before the 
Abe > 


[echanical Division meeting at Montreal on Friday of 


[wenty-five years ago, with comparatively low labor 
al fuel sts, the design and construction of the loco- 
motive was plain and simple. Economic urge—intensi- 


ied in the railroad field by restrictive regulation and 
legislatio1 gradually forced the railroads to larger and 
omotive capacities, and to a considerable num- 
finements in design and construction which 
ted the problem of maintenance but fully justi- 
fied themselves from the economy and efficiency stand- 


The echanical department officers of a very few 
s—two or three—who twenty years ago insisted 

Ipon spe pains being taken to insure the cleanliness 
neat appearance of the locomotives, were regarded 

is just bit eccentric Che effect, however, upon the 
se who operated the locomotives, and in 

us other advantages of improved maintenance, fully 
ustified the position Indeed, today it is not only 
e or less generally understood that it is more econom- 


ical to maintain the power in first-class condition, but not 

few managements actually take pride in decorating 
of their locomotives and in making all of them 
look more attractive Not only does this appeal to the 
public, but the claim is made that the expense is far 
justified in various ways because of the im 
rvice and the resulting benefits both to the 


more than 
proved sé 
per and to the railroad 
[wenty-five years ago steel hopper and gondola cars 


were coming into use in increasing numbers on a few 
tl ilroads which specialized in the handling of coal 
nd ore. It was not until many years later, however, 
e problems of maintaining this type of equipment 

we lerstood, and any adequate provision made for 


ts maintainance Substantial progress has 
been made in this direction in recent years and much 

is been done to repair and rebuild these cars, as well as 
mass 


ind repair 


ef 7 = an a echedal - 
Des reight equipment, on a schedule o 





operation was no small factor in bringing about the in- 
roduction of mass production methods in rebuilding. 

One of the greatest factors in bringing about an im- 
provement in the design and maintenance of box cars 
was the awakening to the large wastes in loss and dam- 
age to freight caused by the use of defective equipment. 
\ series of articles on this question, published in the 
Rawway Age about 15 years ago, was an important factor 
in focusing attention on this point. Several years later, 
when the railroads were confronted with an abnormal 
traffic during the war, railroad managements were also 
forced to recognize the necessity of maiustaining the 
freight equipment in the best possible condition at all 
times, not only to meet emergencies, but to insure stabil- 
ity of service. It is significant in this respect that the 
\merican Railway Association, in setting up its pro- 
gram for improvements in operation a few years ago, 
included among its goals certain minimum percentages 
f bad order cars and locomotives. Undoubtedly, this 
had not a little to do in the speeding up of the freight 
service and improving its dependability. Not only did 
it reduce the loss and damage to freight and the num- 
ber of accidents and delays, but, in effect, it added the 
equivalent of thousands of cars . 1d hundreds of locomo- 
tives to the serviceable equipment, making it possible to 
handle a steadily increasing traffic with a decreasing 
number of units. 

While it is true that there were many other factors 
involved, such as the providing of better and more ex- 
tensive facilities at great expense, fundamentally the 
greater care given to the maintenance of equipment un- 
doubtedly formed the basis for much of the remarkable 
improvement that has taken place in the utilization of 
equipment in recent years. 


The Georgetown Loop 


O single example of railway location is more widely 
known than the Georgetown loop line of the Colo- 
rado & Southern in Colorado. For years pictures of 
the loop adorned the walls of many a passenger sta- 
tion throughout the country. It has been repeatedly 
described and illustrated in text books on railway engi- 
neering and was subjected to critical analysis by Wel- 
lington in his classic treatise on railway location. but 
while it has been frequently set forth as an example of 
an ingenious solution of a difficult problem in location 
in which four miles of development on a 3.6 per cent 
grade was employed to make a climb of 605 ft. from 
Georgetown, Colo., to Silver Plume, the western termi 
nus of the line, it has never been of great importance 
as a piece of railway property. Built in the early 
eighties as a narrow-gage branch by a subsidiary of the 
Union Pacific when development in metal mining in 
Colorado was at its height, it has suffered the fate of 
many other lines in the Colorado Rockies. Efforts to 
capitalize on the scenic attractions of the line, in which 
the loop itself was no small drawing card, were success- 
ful for a time in producing revenue from passenger 
service to compensate for the decline in freight traffic. 
But the growing popularity of motor vehicles and the 
improvement of highways eventually made serious in- 
roads in the passenger earnings, and as reported else- 
where im this issue, the Colorado & Southern has been 
granted permission by the Public Utilities Commission 
of Colorado to continue all passenger, baggage and ex- 
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press business over this line for a test period of one 
vear. Considered as a branch line railroad on which 
passenger service has been discontinued by reason of 
loss of traffic. the 54-mile line from Denver to Silver 
Plume is of no more importance than any other branch 
line of similar length. But as a line which embraces 
a piece of engineering that has long lent picturesque 
interest to the field of railroading, its passing is sure 


ea source of regret 


Freight Car Repair Shops 


N submitting this year’s report the Committee on 

Shops and Engine Terminals has placed on record a 
suggested design for freight car repair shops, which, 
while not adaptable to all conditions, lays down enough 
)§ the fundamental requirements of such design to serve 
as a valuable guide to those planning new facilities. 
[wo years ago, when instructed to prepare a report on 
freight car shops, this committee recognized the trend 
in freight car repair methods, which is evidenced by the 
fact that the recommended shop design is well suited to 
practically all methods of car repair work, but is espe- 


cially adapted to the handling of work by the progressive 
system The extent to which this system has been 


idopted—reports now indicate that over 50 per cent 
| the country's freight cars are repaired under this sys- 
tem—indicates that the railroads are alive to the possi- 
bilities of benefiting by the experience of other industries 
the adoption of quantity production methods 
1e introduction of the progressive car repair system 
1 American railroads has demonstrated a possibility, the 
importance of which has probably not been generally 
recognized. As stated in the discussion of this report 
by a representative of one of the large roads which was 
umong the first to adopt this system, it has made possible 
the repairs to some ninety thousand freight cars by that 
ne road and carried it through periods of peak equip- 
nent demands without building any new freight car 
repair shops. In fact, during this period it has been 
possible to abandon a number of shops not suitably 
equipped for the repairing of modern equipment 
[he progressive repair system, as thus far developed 
lends itself naturally to the better handling of freight 
car repairs with the use of the present facilities. It is 
possible that the Committee on Shops and Engine Termi- 
1als could profitably give some study to the problem of 
modernizing existing facilities for the more economical 
handling of car repairs by modern methods; this might 
result in the accomplishment of the same purpose with 
nsiderably smaller capital investment. 


The Montreal Convention 
(EN) NTIONS, like persons, have individual 
A 


qualities. Some develop an atmosphere of dull 
formality ; some are sentimentally garrulous; some are 
rreezily full of “pep.” Occasionally one develops a 
quality which in a person is best described as perfect 
poise. In it are compounded dignity without pompous 
formality, courtesy and good feeling without insincere 
sentimentality, a quiet seriousness which is not devoid 
f a touch of humor, and an unhurried effectiveness in 
the dispatch of the day’s work. Such a convention was 
hat of the Mechanical Division of the American Railway 
\ssociation, held at Montreal, Que., Tuesday, Wednes- 
lay, Thursday and Friday of this week. Many things 
contributed to this pleasing result. There was the hospi- 
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tality of Canada, its railroad men, and the city of Mont- 
real. There was the comprehensive and forward-looking 
character of the convention program and the complete- 
ness of the advance preparation of papers and committee 
reports. There was the constructive spirit of the ad- 
dresses—even the invocation varried a thought-provok- 
ing message. 

The Mechanical Division is an organization, the major 
work of which involves a tremendous volume of intri- 
cate and technical details, which have to do with the 
smooth functioning of an important part of the trans- 
portation machine. If, however, the character of this 
year’s program is an indication of a trend in the develop- 
ment of the organization, it clearly promises a future in 
which the competent handling of the major task of the 
organization will no longer be allowed to crowd out 
time for thought of the future. From the thoughtful 
consideration and discussion of such papers and com- 
mittee reports as those dealing with the future possibili- 
ties of steam locomotive development, and the status of 
ul and gasoline engines as railway motive power, prac- 
tical applications will undoubtedly develop on a sounder 
basis than would be possible if this organization were to 
consider its job completed and its responsibility dis- 
charged by the revision of rules, specifications and 
standards. The discriminating sense of relative values 
indicated by this program is in no small measure re- 
sponsible for quality of poise felt by those who attended 
the Montreal convention. 


Specifications Prove Valuable 


*TANDARDS and specifications developed by the 

Mechanical Division of the American Railway As- 
sociation are coming into more common use and saving 
the railroads substantial amounts of money each year. 
Practically no new box cars have been built in the last 
two years that do not conform essentially to A.R.A 
standards, and in a few years, when car manufatcurers 
have more generally supplied themselves with the pat- 
terns, jigs and templates used in making standard cars, 
railroads requiring details which differ from the stand- 
ards will have to pay a high premium for their individu- 
ality. The additional price of non-standard car macerial 
is apparent to a degree even at the present time. 

With the co-operation of the manufacturers, the Me- 
chanical Division has developed specifications for many 
other materials which are workable and mutually agree 
able to the manufacturers and the railroads, and the :nore 
general use of which will tend to assure the railroads re- 
ceiving better materials at substantially lower unit costs. 
These specifications cover such materials as steel castings, 
springs, boiler steel, galvanized sheets and rubber goods 
shown in Section A of the Manual of Standard and 
Recommended Practice. 

\n example of the way in which standard specifica- 
tions work to the advantage of the railroads is afforded 
by experience with the purchase of rubber goods, such 
as air, steam and water hose. A year or two ago only 
four or five railroads used the A.R.A. specifications in 
dering this equipment, whereas a recent analysis shows 
that a substantially greater number of roads now use 
these specifications, or purchase manufacturers’ brands 
which have already been standardized and perfected by 
the manufacturer for the particular purpose intended 
The fact is brought out in this analysis that 23 important 
railroad systems now use the A.R.A. specifications or 
brand method in ordering braided air hose: 22 railroads. 
wrapped air hose; and 21 railroads, steam and wat 
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manufacturers are of necessity 
lurgy and are naturally more thoroug 
production of 

one in 


steel experts in metal- 
rhly versed in the 
steel to meet a specific service than any- 
the employ of the railways. With greater 
interest that is now being displayed on their part in the 
problems of their largest customers, we may look for 
improvement in the near future in the problem of pro- 
ducing rails to meet the requirements of 
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The Dilemma of the Railways 


Loe attitude and policy of the Interstate Commerce 
Commission, which recently have been strikingly 
illustrated by the decision, a majority of its members 
the O'Fallon Railway valuation case, present to the 
ulways a difficult and disagreeable dilemma. They must 
take either the risk of antagonizing the commission bv 
ritically discussing its policy in public or the risk of 
iving its policy made the 
or regu 


nation’s permanent policy 
administrative body 
ts authority from laws it is charged with « 
majority of its members, in the decision mentioned, 
ok the position that some of the most important pro- 


visions of these laws are unsound as a matter of public 
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decision of the Supreme 
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1 also under the LaFollette valuation 
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reproduction in its valuation of 
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Typical of Past Developments 


This is typical of what has been occurring 
the J ransportation Act went into effect 
was passed, first, to return the 
secondly, to caus 

lation that would assure better 


ilmost ever 
That act 

private 
their regu- 


opportunity for 


since 
railwavs to 


changes i 


yperation, and, 


success- 


ul private management. The Commission has _per- 
sistently failed to give effect to the rate making pro- 
visions of the act \lthough the last four vears were 
period of unusual prosperity in the east and south, no 


irge groups of railways earned during this period an 


iverage of 534 per cent annually on the Commission’s 


wn tentative valuation, which is based mainly on pre- 
war costs. The railways of the western district have 
it earned such a return in any year. The rate-making 


rovisions were plainly intended to allow the railways 
to earn larger returns than before the war. but most of 
them have earned smaller returns. Nevertheless, the 
Commission's administration of the law has received so 
little public criticism from official spokesmen of the 
railways that in the majority opinion in the O'Fallon 
their silence and failure to appeal to the courts were 
used as evidence that they acquiesced in the justice and 
wisdom of the Commission’s policy 

The failure of railway executives publicly to condemn 
the policy that has been followed by the Commission can 
be easily explained. They have believed until recently 


that it has really intended to administer the interstate 
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ommerce law in accordance with its plain intent, and 
is been prevented from doing so only by conditions 
resulting the deflation following the war and by 
the sentiment in certain territories due to these con 
and that, it would be better to trust it than to 
intagonize it by criticizing it and appealing to the courts. 
Che net return of the railwavs as a whole has been in- 
fairly pros- 
perous, and it has been anticipated that final valuations 
would be in accordance with existing law. The 
umparative prosperity of some railways has disposed 
their managers to conservatism and optimism in their ut- 


trom 


some roads have been becoming 


reasing 


made 


terances, and the executives of average and poor roads 
naturally have not been disposed to take alone the risk of 
criticizing a body which has so much power over them, 
the . lidation projects have 
when so consolidation projects Nave 


especially many 


been under consideration. 
es : ; i ee ee =e 
A Situation Not Previously Recognized 
Che decision in the ©’Fallon case reveals the existence 
a situation which had not previously been recognized. 
t merely by the decision itself but 
by the reasoning by which it is supported. The situation 
revealed is that already mentioned, viz., that a majority 
f the commission believe that some of the most impor 


It 1s revealed no also 


nt principles of the present interstate commerce a 
re unsound as a matter of economics and public policy 


act in accordance with them. 

The issues presented in the O'Fallon case 

ught out im the courts, but experience during the last 
a ae 


and especially during the last six, shows 


nd refuse to 


will be 


twenty years, 


that court decisions and statutes will not determine 
egulation, but that it will be determined mainly by the 
itude of members of the Interstate Commerce Com 
ISSi01 he nation has laws intended to perpetuate 
vate ownership and management and to give them a1 
pportunity to be ‘successful. The advocate of private 
wnership concedes that under government ownership 


lower rate of interest, but 
ownership management is 
and operation more economical. The advocate of 
emphasizes the low rate of 


which capital could be 


pital could be raised at a 
ntends that under private 
ownership 
secured under that 
icy and depreciates or denies the greater enter 
management. Anybody who reads 

f the majority of the 
the O'Fallon case will detect that their 
the major premise that the main object of 
should be to strictly limit the return earned 
in the railroad industry. The effect that the 
return earned may have on the provision of adequats 
nsportation is noticed, but nowhere is reference mad 
to the effect it may have under private ownership on im- 
provements needed to assure the greatest practicabie 
economy in operation. Nowhere is there any recogni 
tion of the fact that it is just, or desirable as a matter of 
lic policy, for the owners of railways to receive rela 
ely as large returns on their capital as the owners of 


j 


private 


1e Opinions ommission 


reasoning is 
hased o1 
regulation 


capital 


ther kinds of property. In other words, although the 
main purpose of the Interstate Commerce Act is to 
establish a policy of regulation that will be fair and 


beneficial to the public and assure the continuance of 
private ownership as a means to that end, the economic 
philosophy of a majority of the present members of the 
ommission is in the main that of the advocate of gov 
rnment ownership. If evidence of this were needed, in 
ddition to what appears in the opinions in the O'Fallon 
ase, it is afforded by thé endorsements of the majority 
pinion that have been given throughout the country by 
hose who advocate government ownership 

[f the executives of the railways criticize the policy of 
the majority of the Commission they will 
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lf they criticize it 


now, when many railways are earning 
substantial returns measured by prewar 
’ 


standards they 


may give the public the impression that. they are com 
plaining when they are not being hurt, although this 
would certainly not be true as to the western roads 


Jeopardizing the Future 


On the other hand, if they do not speak frankly they 
may jeopardize the entire future of the railway industry 
he railways of the east and south were, 
earning comparatively large net returns, but the effect 
quickly produced under present conditions by 
is illustrated by the large decline in the net 
earnings of the southern roads that has occurred within 


for some time, 


decline 


in traimc 1s 


ecent months. The western lines last vear handled a 
slightly larger freight business than ever before, but still 
fell far short of earning a fair return measured by any 


standard. Owing to advances in wages operating ex 
are 1 The ratio of 
penses and taxes to gross earnings is still much higher 
than before the war, and, in spite of a general impres- 
sion that the railways are unusually prosperous, it is 
evident that a substantial decline of traffic would 
destroy their seeming prosperity. 

he net return earned in good years by most roads 
must be than it is now if the average return 
earned over a period of years is to approximate what the 
Commission has held would be a fai 


penses increasing. operating ex 
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larger 


air return, or even 


remotely approach a fair return on a valuation giving 
effective weight to present costs of construction. It is 
however, plainly the policy of the majority of the com 


not only not to let the railways earn anything 
approaching a fair return on a 

: : feats . ] ‘ 
tive weight to -oduction cost, but also not even t 
let them earn in good years a return 


basis of valuation to con 


mission 


valuation giving efter 


a fair return on its own 


cess 
pensate for the deficiency incurred in poor years. 
Confronted with this situation, it does not seem sound 

; those wh 
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» can speak authoritatively for the 
ic to refrain 
to know all the facts. 


policv tor 


fre m dou rT S* IT he 
is entitled Having got sub 
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stantially the policy of railway regulation that they ad 
vocated in running the La Follette-\Wheeler ticket in 
1924, and almost exactly the kind of valuation decision 
rom the Commission that they wanted, the radicals 


private and public life will now laud the Commission as 
in expert and impartial body, and denounce the 
‘or appealing from its valuation decision to the 
that the 
policy is fully explained and exposed by railway spokes- 
men it will become the nation’s policy of regulation in 
tead of that provided for by the laws which the Com 
mission is charged with administering. 

The leader of the majority of the Interstate Com 
merce Commission is Commissioner Joseph B. Eastman 
of Massachusetts. In a speech advocating government 
ownership, which he delivered before the Boston Cham 
ber of Commerce on November 30, 1920, Commissioner 
Eastman have no faith in the magic of any 
legislation or of any policy. This is a government of 
1 not of men, but the man behind the law is as 

No railroad policy will 


( railways 
l courts 


were 1S grave danger unless Commission's 


said: “] 


laws and 
vital as the man behind the gun 


succeed without the support and earnest effort of the 
people of the United States.” The men behind the 
federal laws regulating railwavs are the members ot 


the Interstate Commerce Commission. Unless there is a 
change either in the personnel or the policy of a major 
itv of the commission, our national policy of private 
management and government regulation will fail again, 
as it did before the war, and railway conditions within a 
few vears will be similar to those which in 1917 precipi 
| the adoption of government contr 


tated 
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A Lift Span of Unusual Design 
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The White River Bridge as Seen From the East End 
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his old bridge, as well as the one which now replaces vertical lift of 55 ft., with new flanking spans 147 ft. 

it, were built to carry a single track. 3 in. long to carry the necessary towers. This plan, 

Why the Bridge Was Rebuilt therefore, provided cor the entire replacement of the 

old.draw span and the fixed span to the west of it, as 

While the old superstructure was of limited capacity well as a portion of the approach trestle to the east of 

s compared with present day requirements, the primary it. The change in the span arrangement necessitated the 

onsideration leading to replacement was the failure of construction of piers at new locations under the east end 

he old piers through the cracking of the bridge seats of the new lift span and at the east end of the east fixed 

4 span. The work carried out under this plan was com- 

pleted on January 15, 1927, and it is proposed to replace 
the two remaining old spans within a short time. 


q The new spans are through riveted trusses of the sub- 
4 20 divided Warren type, the fixed span having 12 sub-panels 

Va — 12 ft. 3% in. long and the lift span 16 sub-panels 11 ft 

wint WURETUDUDUBREBELEREOEEEBO BESO DEEULUIUDTETERINIEVIRLUNT Se oe 434 in. long. The trusses are 18 ft. 6 in. center to cen 





bee 2360 pitch ter and the bottom and top chords are 33 ft. center to 
Via _ = center. The fixed spans have creosoted timber ballasted 
3 id floors and the lift span a standard open floor. The end 
floor beams of all three spans are designed as lifting 
girders by means of which the spans may be lifted clear 
of their bearings on jacks if necessary. 

Each corner of the lift span is suspended by means of 
eight Monitor steel ropes, 154 in. in diameter, furnished 
by the American Steel & Wire Company, Chicago. 
These ropes are carried up over cast steel sheaves 11 ft. 
am in diameter to connections with counterweights consist- 
ing of structural steel boxes filled with concrete. The 
weight of each counterweight is 361,470 lb. or one-half 


a the weight of the movable span complete. 
QU LOU 


Provide Hydraulic Equalizers 








To effect a connection with the counterweight, the 
eight ropes at each corner terminate in socket clevises 
which are connected by means of pins to piston rods that 
pass through eight cylindrical openings cast in a steel 

Arrangement of the Direct Motor Drive to the Counter- box 3 ft. 6 in. long, 2 ft. wide and 1 ft. 4 in. high. 
weight Sheaves at the Top of Each Tower Cylinder heads bolted to the cylinder block, together with 
packing glands for the piston rods where they pass 

ind the masonry immediately below them and instability through the cylinders at the top and bottom, provide a 
resulting from disintegration of the cofferdams support- pressure tight construction. The bottom of each piston 
ng the rock fill on which the piers rested. Piers 4 and rod is threaded to receive two nuts which can be turned 
5 under the fixed spans were rebuilt first, and later, up to bear on a cast steel hood that covers the lower end 
when it was found necessary to renew Pier 3, which of the cylinder. The upper end of the piston rods are 
supports the west end of the old draw span and the east stayed against lateral deflection due to angularity in the 
end of the adjacent fixed span, it was decided to replace direction of the cables by means of spacing plates with 
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The New Superstructure of the White River Bridge in Relation to the Spans it Replaced 
he draw span. Negotiations with the United States slotted holes. Steel plates 22 in. wide by 34 in. thick, 
War Department for authority to rebuild the bridge led providing a connection between the cylinder blocks and 
to the approval of a plan for a vertical lift span afford- a short equalizer beam, which is in turn connected to 
ng a clear waterway opening of 175 ft. between faces the counterweight hangers by a 4-in. pin, complete the 
f supporting piers with a clear lift of 55 ft. above high connection between the counterweight ropes and the 
water. This required the construction of a span 182 ft. counterweight. — 
t in. long center to center of end bearings and with a \fter the entire counterweight system had been as 
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e nuts on the piston rods had been turned 
was ipplied to the tops of the pistons 
t oil thinned with kerosene delivered 
feed lines from a high pressure pump. 

the counterweight was then removed 
re increased until all of the nuts on the pis 
Chen with the pressure maintained, 


were turned up.to a snug bearing, thus holding 
he uniform tension set up by the hydraulic 


Direct Motor Drive on Sheaves 


ide of each of the counterweight 


emental geared rack which meshes with 

that is connected in turn through a train 

ears to two 25-hp. alternating current motors, so 
ranged that the machinery may be operated by either 
ne or both of the motors. Each motor is equipped 


with a solenoid brake mounted on an extension of the 
motor shaft [he motors as well as the brakes are sub- 
ject to control from an operator's house located outside 
the trusses at one end of the lift span and by a limit 
switch operated by a worm gear from the pinion shaft 


Stopping of the movement of the span at the top and 
bottom of the vertical travel is cushioned by means otf 
air buffers, those on the piers which receive the span in 


its down travel being 2 ft. 934 in. long by 10 in. in 


diameter a those at the top of the towers to cushion 
the yw novement are 2 ft. 8 in. long by 9 in. diam- 
eter \ beveled tongue type of bridge lock 1s provided 
on the bottom of each end floor beam to center the span 
$ ses by entering a slot in a casting mounted on 
each bridge seat The rail lock is of the easer tongue 
tvpe [he tongue comprises a projection of a steel 
casting bolted to the ties on the movable span and ex- 
tending out onto the fixed span where it seats in a slot 
formed in a casting attached to the ties of the fixed 
spans. A plunger lock insures that positive alinement 1s 


‘btained before the signals can be lined up to move 
ss the bridge 

of trains across the bridge are controlled 
by an electric interlocking plant operated from a deck 
iever type controller in the operator’s house. No de- 
s or smashboards are used, but home and distant 


Tal 

color-light signals are provided for movements in both 
directions One lever controls the circuit breaker for 
power to operate the bridge so that the signals must all 


be at the stop indication before the bridge can be opened 
Similarly. when the bridge is closed the bridge locks and 
rail locks must be in correct position before the signals 


‘ ' 
cal ( t to mdicate proceed 


How the Operation Is Controlled 


Power for the operation of the bridge is taken from 


1 13.00% It power line of the Arkansas Light & Power 
Compat ind is delivered to the motors as 440-volt, 
phase, 60-cycle current. The bridge operating control 


equipment includes a master controller, a leveling con- 


llet i rake ¢ ntroller, a selector contre ler for each 
the four motors. and a foot release. The indicating 
equipment consists of a board equipped with a dial hav 
howi1ng the relative elevations of the two 
( five jewel type lights arranged as 
follow ‘ ights at the bottom which show white 
when | ( f the bridge are down, a light above 
hese which show ed when the bridge is nearly down, 
( which shows red when the bridge is 
near! 1m nd top light which shows green when 
( Y 


an, the following sequence of opera- 


it he interlocking signals are set at 


e for the openin 


‘ lah! 
wel avallabi 


y 
~ 
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the bridge. The brake controller is set in the release 
position. Two of the motor selector controllers are set 
in the on-position, that is, one for a motor at each end of 
the bridge. Following this the handle for the master 
controller is moved progressively through the eight 
points to release the brakes and accelerate the motors to 
full speed. With the bridge in motion, the operator 
places his hand on the handle of the leveling controller 
and watches the level indicator to check any tendency for 
one end of the span to travel faster to the other, in which 
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Details of the Equalizer Device Provided at Each End of the 
Counterweights 


event he moves the handle to the right or the left as the 
case may be, to retard the speed of the motor on on 
tower or the other. 


Limit Switches Cut Power Off 


\ similar sequence is carried out in lowering the 
span. When the span reaches a point 3 ft. from the 
upper or lower limits of its travel, the limit switches cut 
otf power, stopping the motors and setting the brakes 
To complete the movement, the operator must return 
the handle of the master controller to off-position, fol- 
lowing which he may make use of the foot release to 
regain use of the controller, but this operation gives him 
only the first four pojnts of acceleration so that the 
movement to fully open or fully closed positions is at 
slow speed. 

Failure to keep the two ends of the span level, with a 
resulting excess in the relative elevation of one end over 
the other, also results in an automatic shut-off of power 
which is again made available under limitations as ex- 
plained above. 

The construction of the new piers, particularly the re- 
placing of the old piers, was attended by much difficulty, 
because it was necessary to support the spans on false- 
work while the old piers were removed and the new ones 
were built. To do this it was necessary to carry the 
ends of the bridge spans on girders spanning longi- 
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tudinally between bents driven on each side of the old 


pier. In order to put these girders into position it was 
necessary to cut notches through the top of the piers, an 
operation which had to be carried out with extreme care 
because of the shattered condition of the upper portion 
of the pier masonry. A detailed account of the manner 
in which this work was handled on two of the piers was 
given in an article appearing in the Railway Review of 
\ugust 26, 1923, page 259. The removal of the old 
steel and the erection of the new was carried out on 
falsework in accordance with commonly accepted prac- 
tice. The sub-structure work was done by the Bates & 
Rogers Construction Company of Chicago. The struc- 
tural steel and operating machinery were fabricated by 
the American Bridge Company and erected by the Kan- 
sas City Bridge Company, with the exception of the 
control and electrical equipment which was installed by 
the American Bridge Company. The design and con- 
struction of the bridge was under the direction of I. L. 
Simmons, bridge engineer, Chicago, Rock Island & Paci- 
fic, and under the general supervision of C. A. Morse, 
chief engineer. S. T. Corey, assistant bridge engineer, 
supervised the design and Bert Matheis, chief bridge 
inspector of the railroad, supervised the construction. 


Accident Investigations 
in Month of January 


HE Bureau of Safety, Interstate Commerce Com- 
nussion, in the month of January, 1927, in- 
vestigated three collisions and two derailments. 

Abstracts of the reports on these accidents are given 
herewith: 

Texas & New Orleans and Port Terminal, Houston, 
Texas, January 7., 9:40 pm.—A _ westbound freight 
transfer of the Texas & New Orleans, standing on the 
crossing of the Port Terminal Railroad Association, was 
run into by a northbound freight transfer of the Port 
Terminal, and the conductor of the last mentioned train 
was killed. This train consisted of 21 cars, being pushed 
by M. L. & T. locomotive No. 83, at very low speed; 
and the conductor who was killed was riding on the top 
of the leading car. The immediate cause of the collision 
was the inability of this man and of the brakeman with 
him, to see the train which stood in their path. This 
train consisted of gondola cars and the men, seeing 
switch lights beyond the crossing, assumed that their 
track was clear. The inspector gives the cause as the 
failure of this train to stop before crossing, which failure 
was a violation of the rule ; but witnesses seemed to think 
that the men would have failed to see the cars ahead of 
them, just the same, even if they had stopped. The rule 
requiring all trains to be brought to a stop before pass- 
ing over this crossing, had been often ignored by em- 
ployes with the full knowledge of the officers. The 
superintendent seems to have thought that very low 
speed answered the spirit of the rule as well as a full 
stop; but the report calls attention to a similar collision 
which occurred on the Houston Terminal on September 
13, 1922. On the whole, the inspector places no censure 
on the individual members of the crew but says that, 
rather, the responsibility should be placed on the officers. 
Roth of these trains were being operated without the 
use of air brakes and both were thus violating the law; 
moreover, a violation of the same kind was reported in 
the case of the collision of 1922. With the exception 
of the engineman, who was at the rear of the Port 
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lerminal train, all of the members of the crew were 
inexperienced. 

Missouri Pacific, New Haven, Mo., January 13.— 
Work train No. 2654 moving west at low speed, collided 
with work train C]L-10 which had preceded 2654 by a 
few minutes but which had stopped and was moving 
backward. One engine and several cars were badly 
damaged and the engineman of CJL-10 was killed. 
Also, one construction company foreman was killed and 
seven men were injured. Both trains had orders to work 
within certain limits and to protect against each other, 
and both are held to blame. No. 2954 was to pass the 
other but the conductors did not have a definite unde-- 
standing, nor did either fully inform his engineman. 

Southern, Lindale, Ga., January 14, 7:43 p.m.— 
Northbound passenger train No. 2, consisting of loco- 
motive No. 1466 and ten cars, was derailed at a mis- 
placed switch and the engineman was killed. The switch 
apparently had been tampered with, the light having been 
taken off and hidden; but the turnout was a No. 10 and 
the locomotive seems not to have left the rails until it 
struck a derailer which was on the rail of the side-track 
near the fouling point. It is possible that the switch 
had been run through by a southbound train but the 
inspector seems to have been quite sure that the derail- 
ment did not occur until the engine reached the derailer. 

New York Central, Harmon, N. Y., January 22, 1 :40 
a.m.—Collision in the passenger car yard, resulting in 
the death of one employee. The inspector finds the 
primary cause to have been the failure of a train crew to 
place empty coaches on the proper track ; but the engine- 
man of the moving train failed to keep his speed under 
control within yard limits. 

Toledo, Peoria & Western, Smithfield, Ill., January 25. 

Westbound mixed train No. 13, consisting of 13 freight 
cars and two coaches, drawn by locomotive No. 13, mov- 
ing at from 20 to 30 miles an hour, was derailed, on a 
level straight line, and the whole train except the coach 
at the rear ran off the rails. The locomotive and most 
of the cars fell down a bank. The engineman was killed 
and two other employees were injured. The report 
contains an abstract, filling three pages, of the testimony 
of trainmen and officers of the road, going to show that 
the track was safe and that the derailment was unex- 
pleinable ; but the inspector’s conclusion is that the track 
was in poor condition and that this was the cause of the 
derailment. 








The “Oregonian” Nearing Shasta Springs on the Southern 
Pacific’s Line Between San Francisco and Portland 








Van Sweringen Urges Early Decision 


O. P. Van Sweringen gives testimony at hearing before 


I. &. G4. on C. 


SWERINGEN, chairman of th 

e & Ohio, testified on June 7 and 

© wing ivs at the heat ing before Director 

the Interstate Commerce Commission's 
ea ( | ince n the application of the C. & O., 


for authority to acquire stock control of the Erie and the 
Pere Marquette He was offered as a witness at the 


representing the protesting minority 


re li¢ ST OT ‘ ul S¢ | 
! * 
«kholders of the C. & O., and after a brief prelimi- 
nary statement was turned over to them for questioning 
H. W. Anderson, of counsel for the minority then be- 


detail questions concerning transactions 
e various companies controlled by the Van Swerin- 


scale that indicated a protracted heat 


ng such as tha which followed the original Nickel 
Plate unification application. The questions were de- 
voted largely to showing the profits made and to be 
nade by the Van Sweringen interests and to possibili- 


ties which might follow from the proposed acquisitions 
by the C. & O., while the Nickel Plate, although not 
included in the present plan, is under the same control. 

\t the outset Mr. Van Sweringen stressed the situa- 
tion confronting the C. & O., because the option on Pere 
Marquette stock given to it by the Nickel Plate com- 
pany expires on July 1. : 
bout $5,000,000 in market value as compared with the 


In view of its increase of 


rice when it was optioned in December, 1926, he said 
that presumably it could not be renewed. To enable the 
commission to reach a determination of other issues in 
the case he fered to dispose of the Erie and Pere 

himself and associates (as 


Marquette stocks held by 


listinguished from the Nickel Plate company) to the 
Cc. & O.. at actual cost, if the commission thinks that 
that should be done, instead of at the prices which were 
fixe vy a special committee of C. & QO. directors in 
response to his offer that they might “write the ticket” 


} 


themselves 


Lhe s short and already approaches that cus- 
( yy this commission in which to ren- 
e s,’ he said. Continuing, he said: “appar 


ently one element of this case which is being discussed 
which the company should pay for the shares 
f Erie and Pere Marquette covered by the so-called 
Sweringen options. That price was fixed by a 
special committee without consultation with me. I be- 
lieve it to be fair; it is nearly ten million dollars below 
s present market value. If, however, the committee 
price at cost I would have accepted it. 
ommission now thinks that I should sell the 
hares covered by the option at cost I will be equally 


} ¢ 1 ¢) 


had hxed the 


content. My principal duty is as an officer of the C. & O. 
Railw ind ifs interest with me is the dominant one 
[y personal interest is wholly subordinate. 


certified audit of the cost of these 
shares has been filed This information was given to 
and I have brought 

hand you as a part of my testimony, the complete 
etail on that subject. With the information all in the 
i his commission, if it finds the proposed 
be in the public interest, will find a way 
allow the com- 


| } 
understan¢ tne 


railway company 


other questions 1n time t 


& O. application 


Was x D. C 
pany to avail itself of the Nickel Plate option on the Pere 
Marquette shares, reserving if necessary for tuller con- 
sideration the price upon the so-called Van Sweringen 
[ will renew the Van Sweringen option as often 
as may be necessary. In other words, I do not want any 
question which is purely personal to me to delay the 
determination of other questions so that there will be any 
chance of the C. & O. losing the benefit of this Nickel 
Plate option.” 


shares. 


Mr. Van Sweringen then put into the record a state- 
ment by Ernst & Ernst, accountants, showing the cost 
to the Vaness Company (the Van Sweringen personal 
holding company) of the Erie and Pere Marquette 
stocks held by it on September 30, 1926, the day follow- 
ing that on which the C. & O. directors approved the 
plan for the purchase of control of the two companies, 
including stock held by the Van Sweringen interests 
personally as well as by the Nickel Plate Company. This 
showed that 23,695 shares of Erie first preferred stock 
had cost $1,059,044; 22,305 shares of Erie second pre- 
ferred $906,748; 345,239 shares of Erie common $11,- 
122,873; and 36,500 shares of Pere Marquette common 
$2,386,316. The option prices to the C. & O. were 
$45.875 per share tor Erie first preferred, 
second preferred, $34.50 for common, and $110 for 
Pere Marquette common. 

The Nickel Plate option to the C. & O. fixes a price 
of $110 for 169,100 shares of Pere Marquette common 
and $639,162 as the cost to the Nickel Plate of 5,800 
additional shares of Pere Marquette. 

Mr. Anderson then asked for a detail statement of 
both purchases and sales of Erie and Pere Marquette 
stocks from the time of Mr. Van Sweringen’s testimony 
in the Nickel Plate case to October 16, 1926, the date 
of the options. Herbert Fitzpatrick, general counsel 
of the C. & O. entered a vigorous objection to this, on 
the ground that information as to the cost of the stock 
proposed to be sold to the C. & O. was all that was rel- 
evant. Mr. Anderson insisted on his right to inquire 
into all the dealings of the witness in stocks which he 
proposed to sell to the company of which he is chairman; 
and Director Mahaffie overruled the objection, as well 
as many others later. Mr. Fitzpatrick noted an ob- 
jection. 


The witness was questioned at length regarding events 
preceding the adoption of the plan to buy Erie and 
Pere Marquette stocks in place of the plan for a unifi- 
cation including the Nickel Plate. Mr. Van Sweringen 
would not admit that he had dictated the plan or told 
the special committee what to do. He said he had left 
the matter largely to the committee and did not remem- 
ber just who suggested the new plan. At one point in 
this discussion when Mr. Van Sweringen said that the 
original Nickel Plate case and this one are two separate 
things, Mr. Anderson retorted: “You testify as to the 
facts and we will argue later as to whether they are not 
the same.” Mr. Van Sweringen declined to answer as 
to whether a block of 131,500 shares of Erie stock which 
he had told the committee could probably be purchased 
at the option price was owned by George F. Baker. He 
was asked to furnish also a statement of the cost to the 
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Nickel Plate of the Pere Marquette stock which it has 
optioned to the C. & O. 

Mr. Anderson then took up the transactions by which 
the Nickel Plate sold its holdings of Pere Marquette 
and ©. & QO, 1926 to the Special Investment 
Corporation, of which it owned the stock and which 
later transferred its C. & O. stock to the Chesapeake 
Corporation. Director Mahaffie asked how the hold- 
ings of the Investment Corporation in C. & O. could be 
reconciled with the promise made by the Nickel Plate 
company in 1923, when it was seeking authority for its 
directors to serve also as directors of the C. & O., that 
it would not acquire more than 20 per cent of the C. & 
©. stock without an application to the commission. Mr. 
Van Sweringen said he understood that after the inter- 
locking directorship situation was changed by the re- 
signation of the Nickel Plate directors from the C. & O., 
that covenant was dissolved. He was then asked to file 
any record indicating such action. The Chesapeake 
Corporation acquired 345,000 shares of C. & O. stock 
from the Investment Corporation and 255,000 shares 
from the Van Sweringen interests, while 1.7 shares of 
Chesapeake Corporation stock were distributed to the 
Nickel Plate stockholders for each share of Nickel Plate 


stock in 


common held. After Mr. Van Sweringen had said 
that he and his associates and the Vaness Company still 
controlled the Nickel Plate and that the Vaness Com- 


pany was still owned by the Van Sweringens and C. L. 
Bradley and J. R. Nutt, he was asked to file a statement 
showing the cost to the Vaness Company of the stock 
acquired to make up the 255,000 shares, in addition to 
the 174.800 shares held at the time of his former testi 
Mr. Van Sweringen said he had participated to some 
extent in the arrangements for the Erie’s recent $50,000,- 
000 bond issue but was not familiar with the details. He 
said he knew of no physical obstacle to the diversion of 
traffic from the Erie and Pere Marquette to the Nickel 
Plate, which had been mentioned as a source of possible 
economies in operation at the hearing on the Nickel 
Plate application, but that he knew of no arrangements 
now that the Nickel Plate is not included 
roposed grouping. 


He said that if he had had 

way it would be included. 

\ controversy similar to that during the 

hearing aroused when Mr. Anderson for a 
loans made by the Van Sweringen 


his 
Nickel Plate 
was asked 
statement of all the 
interests, including their holding companies, from any 
of a list of ten “off-line” banks which he read, from an 
exhibit filed by an earlier witness at his request, in which 
t & ©. had bank deposits. This included banks in 
New York, Cleveland and Detroit. After an argument 
Director Mahaffie overruled an objection by Mr. Fitz 
and Mr. Van Sweringen agreed to furnish the 
statement, but he vigorously denied the insinuation that 
of his associates had used the credit of the 
railroad for their own purposes, saying that all of the 


’ ' 
collateral 


the ¢ 


loans were secured by abundant stock exchange 
and could have been made anywhere. 

Mr. Fitzpatrick based his objection on a former de 
ion of the commission that the 
he terms and conditions and the effect uy 
of the carrier and its ability to serve the public, 
Mr. Anderson cited the ruling of the commission in the 
Plate hearing’ that the Van Sweringens should 
he required to disclose their outside transactions He 
a railroad officer c 
railroad and that the Van 


test is the fairness ot 
yon the assets 


while 


N’3cLal 
VNICA® 


an have no personal 


also argued that 


affairs touching the Swerin- 


eens had bought over 345,000 shares of stock, proposed 
be sold to the C. & O., at a profit, after having made 
] P P has 


Ss Trom a 


nks in which C. & O. funds had been di 
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posited instead of in banks in the territory from which 
the road derives its business. 

Mr. Van Sweringen, after agreeing to furnish the 
statement, pointed out that deposits had been made in 
“on-line’’ banks as well and said that deposits in off-line 
banks are helpful to the business of the railroad also. 

“I am extremely grieved that he should make the in- 
sinuation that we have, that | personally, or my brother 
or anybody associated with me, should have used the 
credit or influenced the credit in our direction personal] 
because of those deposits,” he said. “My brother and | 
have a considerable amount of property and collateral 
independent of this railroad. We owned other railroad 
properties before we owned the Chesapeake & Ohio, and 
we owned the Erie shares that are involved here, as the 
record clearly shows and as everybody knows, even this 
court must know, before there was any thought that the 
Chesapeake & Ohio would own the Erie, possibly. 

“The Nickel Plate case is an evidence of that, and | 
have never, nor has anybody associated with us ever, 
used the credit of any of these railroads in furtherance 
of our own gains. In every instance where there have 
been borrowings, a tabulation of which is to be furnished 
pursuant to this request, the collateral has been New 
York Stock Exchange collateral in abundant quantity 
and the rates, as the loans will show, were above normal! 
rather than below normal in those circumstances. Loans 
that could be made anywhere. With that statement | 
am glad to furnish the information.” 

The testimony of witnesses put on the stand by th 
C. & O., in the presentation of its case, was brought 

close, except as some of them had been asked to f 
additional information, on June 3, after many of th 
had been recalled for cross-examination 
second or third time by counsel for the minority stock 
holders, whose requests for data brought the total num 
ber of exhibits filed up to that date to 100. Mr. Fitz 
patrick then announced that he understood the minorit 
to have Mr. Van Sweringen appear and 
that he would be present on June 7. 

The hearing on June 1, 2 and 3 was devoted to this 
cross-examination and re-cross-examination. W. J. Haz 
ahan, president of the C. & O., on June 3 testified that 
the options given the C. & ©. by O. P. Van Swerineg 
to purchase the Erie stock held by himself and brother 
and associates at prices to be fixed by the C. & O 
special committee, had expired but had been extended 
by Mr. Van Sweringen for 60 days to July 26 

The controversy as to the relevancy of matters pet 
taining to the proposed purchase of the stock of the 
Greenbrier & Eastern was renewed when Mr. Anderson 
questioned Mr. Harahan regarding details of the trans 
actions and sought to put into the record a copy of | 
aminer Sullivan’s proposed report containing 
of the C. & O. Mr. Fitzpatrick 
the ground that the Greenbrier case is before the 
mission in a separate proceeding, that exceptions have 
been filed to the report and that the commission has not 
yet decided whether it will follow the recommendations 
f the examiner. Mr. Anderson took the position tl 
he had a right to question all the acts of the management 
of the C. & O., but Director Mahaffie sustained the o! 


jection. 


witnesses 


| 
i 


counsel desired 


el 


criticisms 
omeers. obiecte | 


com 


Che C. & QO. witnesses were subjected to a most 
ailed questioning regarding items of their original testi 


mony as to the economies to be expected from the p1 


posed joint control of the three roads and similar m 
ters and in many cases, where the witness said he 
had clerical. or other assistance in preparing the data 


presented, counsel for the minority 1! sisted on havino 


an opportunity to question the person who had prepared 
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{ \ is many of the original notes, work- 
respondence 

Referring to Mr. Harahan’s testimony that the Erie 
ne from M n to Chicago could handle a 100 per 
cent increase i1 siness and that it would be more eco 
e1 al to Chicago by that route than by 

the C. & O. Mr. Anderson asked if he had checked up 
his est ( acity from an engineering standpoint, 


rs as capacity of bridges, etc., or whether 


e ha ( ne over the line. Mr. Harahan said he 
| line and knew what he was talking about 
() ( mination Mr. Harahan said that he had 
300 shares f common stock ot the 
C. & ©. last fall, before the plan for the purchase of 
‘ ere \ I ette stocks had beet adopted He 
( the exact date later 
\ ( that the directors of the (¢ w WU 
“ rt in be called to testify why they did 
sked if he meant as witnesses for 
( testal when Mr. Anderson said he wanted 
( | them so that he m oht cross-examine 
ck said that thi applicant desired t 
sé ‘ ( as to what witnesses it should call 
was sked why the Virginia Transportation 
\ h holds the ¢ & ©. stock of Erie and 
uette, had borrowed $2,800,000 from Morgan 
& t December at 6 per cent when the C. & O. at 
( ( ( er $12,000,000 on deposit in vari 
cs, including Morgan & Co., at 2 to 3 per cent 
He replied that this is a separate corporation that needed 
the money and that many of the C. & O. deposits wer 
tagged’ for particular purposes as part of the working 
iit id 
\ Va SW ( was excused get up the state 
mi il ( next week, after which fur 
her cross- nation of some of the C. & O. witnesses 
Ws esume 


Passenger Traffic Work 
As a Life Occupation 
66 . : serious inroads by motor vehicles, 


ilroad passenger business is a good 
ness today and always will be,” accord- 
Ay lsill, general passenger agen f the 
iddress delivered the annua 
. | Passenger Club at St Lu 
M / I the Tac of 10 unprecec r 
issenger earnings,” he sai i 
yo has to be either vocation-blind or a genuine 
( { ] issenv¢ muusiness I i | { 
" wondering al nm ew 
“ ‘ ~ ng t r I the issel ( 
bu he situati ea requires less 
wo \ re hi ng a | ctl 
‘ e handling about half as 1 \ 
| wi 10 vears a here are 22 
are in the | ter states ciucaing 
80,001 Chere are hu eds of air planes 
ngers Lurope 1 doz 
( ew hundre ssengers in the 
\ 
Yet pt every man in this room, and most 
us are young | has chosen passenger transportation 
for his lite worl [here are only one or two things in 
the man’s biography of greater importance than 
cho work. Why have young men here cast 


their lot with the passenger business? Are we blind t 
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modern conditions and tendencies? Or are we in the 
game just because there’s a job and a moderate living 
in it? It’s a ‘cinch’ than none of us will ever be rail- 
road presidents if we feel and think and work on any 
such basis. We'll get there only as we believe that the 
railroad passenger business is the very best profession in 
the world for us to undertake, and it’s the most interest- 
ing. 


Make a Wise Choice 


“There have been plenty of moments of doubt and hes- 
itation, but I am convinced that young men who delib- 
erately and thoughtfully select railroad passenger work, 
are making a wise choice, and I believe the passenger 
business is a good business today and always will be. 
{ can think of at least 10 reasons why 

“First, because passenger transportation is an essential 


industry lt has been so even centuries before the dis- 
covery of the wheel. Passenger transportation is neces- 
sary tor American and world progress and civilization, 
und for individual happiness and education. Men in 


passenger service perform a real service to humanity and 
mankind 

“Second, because the railroad passenger |usiness is 
difficult and therefore exceedingly interesting. Life is a 
dreadful bore to people who have it easy, with everything 
coming their way. 

‘Third, ours is a business of change, of riety of 
Chere is no standing still. The railroads of 
\merica are just 100 years old. Think of the progress, 
the change within two generations! 

“Fourth, the passenger profession is a friendly, friend- 
making business. Passenger men must ré 
spirit of their companies and the success of both de- 
pends largely on the expression of that spirit, in daily 
contacts and service. Grouches, cynics, etc., are a com- 
failure in our ‘line’—there is no place whatever for 


movement 
resent the 


plete fai 
them. 

“Fifth, the passenger business is a good 
voung men because there is so much competition in this 
field—and the competition is fair, though keen. The fast 
thinkers and workers win. 

‘Sixth, because associations in railroad passenger 
work are most pleasant. The business attracts men one 
likes to know. 

“Seventh, because travel is part of our work. Ours is 
. profession of wide understandings and practical edu- 
ation through travel and knowledge of both neighbors 
ind far countries. An important part of our duty is to 
study the geography and interesting things about our 


hat we will the better 


protession tor 


wn country, and others too, so t 
know how to sell travel. 


Opportunity Is Great 


“Eighth, passenger transportation presents a great op 


portunity for young men because there is so much to be 
lone—methods of salesmanship to be improved and en- 

larged, standards of handling people to he raised, new 

things to be incorporated and adopted. Constant prog- 
; er ot ee 

ress and action 


‘Ninth, because promotions are fair and asonably 
rapid and are won more often through merit and in- 
dustry than in many other professions. Pay is not large, 
but very good compared with other industries. Returns 
re not fast, but they are sure. 

‘Tenth, the passenger business is one of broad scope 

we have the world in general to sell, from a travel 
standpoint; and our own territory in particular. The 
work that we do covers wide range—train service, sched 
ules, rates, excursions, plans, advertising, soliciting, se- 
curing and then serving passengers.” 


eye: 


ere aay 


ee ee a a a ae 


co aT 


ork 


7 


Sage Ain > 











—. 


aoe nd 


























Three-Track Operation on B. & O. 


Train movements directed by signal indication, using 
middle track 1n either direction, thus 
relieving serious congestion 


HE practicability of directing train movements 

by signal-indication on three tracks, with move- 

ments in either direction on the middle track has 
been demonstrated by the Baltimore & Ohio for nine 
years on 25 miles of line between Miller, W. Va.,. and 
Orleans Road. The B. & O. lines from St. Louis and 
Chicago join at Cumberland, Md., a short distance west 
of Orleans Road, while eastbound traffic begins to di- 
at Cherry Run, W. Va., just east of Miller. 
rherefore, this part of the division between Orleans 
ad and Miller is the neck of the bottle, and prior Lo 
15 it, then double-track, was the most congested sec 
tion on the road. To relieve this situation, a four-track 
line was contemplated between these points, but it was 


verge 


Re 
19 


decided first to extend the passing tracks to complete a 
third track. At the same time automatic signals were 
provided for normal direction operation on the outside 
tracks and interlocking plants were rebuilt to handle all 
crossovers. Controlled manual block signaling with 
traffic-direction locking was arranged for directing train 
movements in either direction on the center track. As 
additional tracks were required at the coaling and water 
station at Sir John’s Run, a fourth track was provided for 
5.6 miles between Hancock and Sir John’s Run interlock 
ing, between which points the No. 2 track is signaled in 
both directions and the No. 3 track is signaled for west 
bound movements only. This arrangement has proved 
very effective and, in spite of the fact that the volume 
of traffic has increased considerably during the last ten 
vears, adequate capacity is available for a still further 


increase. 
Volume of Traffic Being Handled 


The preponderance of tonnage in this territory is east- 
bound on account of the heavy coal movement. For 
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example, in the week ending December 10, 1926, the 
east bound freight traffic included 217 eastbound trains 
with 5,036 cars of QO.D. (quick despatch) freight, 12.,- 
717 cars of coal, 927 cars of other freight and 149 
empties, and the westbound traffic consisted of 197 
trains with 2,010 cars of Q.D., 16,161 empties and 
1,169 other freight. An eastbound train handles an 
average of about 8,000 tons, with about 90 cars. West 
bound trains handle thé limiting number of empities, 
which is 125 cars, totaling about 3,350 tons. The m 
imum eastbound movement in one day was 3,365 cars 
but the track facilities are adequate for a considera): 
increase over this. 

lhe passenger traffic includes 14 eastbound and 13 
westbound regular trains daily and extra sections 
often operated on two or more trains. The table sh 
that for the week ending December 10 there 
average of 102.2 trains daily over the territorv between 
Miller and Orieans Road. — 

In this territory 100- and 
treated ties on stone ballast, all three tracks being main 
tained for high-speed operation. Ordinarily trains are 
operated in the normal direction on the outside track 
but whenever it is necessary to run a passenger o 
fast freight train around a tonnage 


were an 


130-Ib. rail is used with 


freight, the slowe: 
train is diverted to the center track and the faster train 
holds the outside main. The dispatcher figu 
moves in advance (An annunciator in each tower rings 
when an approaching train arrives at a point about two 


irec wit | 
iA ot 


miles from any interlocking, at which time the leverman 
informs the dispatcher. The latter then instructs the 
leverman whether to allow the train to go through or to 


divert it to another track, as will be described later 
In order to show how the trains are routed on this 
three-track territory a chart was drawn showing the 
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hich the trains were operated on December 
20, 1926, on which day there were 37 freight and 14 
passenger trains eastbound, and 36 freight and 17 
trains westbound, a total of 104 trains. A 
section of this graphic train sheet between noon and 8 
to show to the best advantage the added 
facility of the either-direction middle track. In this chart 
ns are indicated by engine numbers of four 

passenger trains are marked by the train 
jum Eastbound trains leave 
Orleans Road at the bottom and westbound trains have 
Miller at the top of the sheet. Trains running on the 
two outside normal direction tracks are shown by full 
lines while trains diverted to the middle track are shown 


. . ' ’ 
In. Was Cnost 


two digits. 


DDeT rt one oT 


lotted and trains running on the fourth track between 
Hancock and Sir John’s Run are shown by long dash 
— ; 

For ex e, eastbound freight No. 4476 leaving 
Hancocl +:02 p.m. was operated on the outside main 


rack, No. 1, while freight No. 6110, leaving Hancock 
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cock. Many other run around movements are shown in 
this chart. 


Interlocking and Signal Equipment 


Between and including the points named, interlock- 
ing plants are located at Miller, Sleepy Creek, Hancock, 
Sir John’s Run, Great Cacapon and Orleans Road. The 
interlocking machines are of electro-mechanical type. All 
slow-speed signals, switches and facing point locks are 
operated by the mechanical levers, while all high-speed 
and restricted-speed signals, detector locking, traffic di- 
rection control between towers, and electric locks on out- 
let switches at passing sidings are controlled by the elec- 
tric levers which are mounted above the mechanical 
levers. 

The full stroke of the electric levers operates the 
power signals from 0 to 45 deg. A push button, in 
addition to the lever, controls the 90 deg. position of the 
signal. Each lever is electrically locked, preventing it 
from being placed in its normal position if the signal 
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rleans Roaal- A 
Graphic Train Sheet for Period from 
$:03 pat vas operated on the middle track, running 


1476, and arriving at Sleepy Creek at 4:10 
ites ahead of No 1476. Both of these 
a westbound freight train run 
direction westbound track No. 3 
reight No. 6135 arrived at Sleepy 
where it was diverted to the middle 
senger train No. 15, passing Sleepy 
operate on the outside track, run 
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Noon to 8 p. m., December 20, 1926 


fails to return to the stop position. The detector lock 
levers are arranged to be electrically locked in the re- 
verse position when the track sections controlling them 
are occupied. With the application of the electro-me- 
chanical machine, it is possible to place double the num- 
ber of levers in the space required for the ordinary me- 
chanical machine, and consequently, the size of the tower 
is reduced to a minimum. The switches are so arranged 
at each interlocker that parallel movements to and from 
the center track can be made simultaneously. 
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Controlled Manual Block System 

The center track between Miller and Hancock and 
also between Sir John’s Run and Orleans Road, as well 
as the eastbound freight track between Hancock and Sir 
John’s Run, are operated under the controlled-manual 
block system In these sections traffic may be moved in 
either direction by signal indication, without the issuance 
of orders, much time being saved by the elimination of 
the latter. 

The term “controlled manual block” infers that there 
is continuous track circuit throughout, and that the sig- 
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tower to clear any opposing signals leading to that track 
For following train movements on the middle track no 
co-operative action is required other than the regular 
reporting of trains, it being only necessary that the 
leverman clear the entering signal. Approach signals 
are provided for all interlocking home signals, but no 
intermediate automatic signals are used on the centet 
track. 
Special Traffic Locking Circuit 

Typical circuits for the traffic levers are shown in the 

diagram, one wire being used for directional control 























mer, a ge, 3 
Be wre] 1] oo "T2 A oe 





Typical Circuit for Traffic Direction Locking Between Towers 


nals governing movements therein are controlled by the 
track circuit and are also under the control of a signal- 
man. The principle on which the controlled-manual 
block system is based is that, before a signal can be 
changed to indicate “proceed” to admit a train into a 
block, the co-operation of two operators, one located at 
each end of the block, is necessary. The traffic levers 
are electrically locked in the normal position and when 
necessary are released by battery from the other tower. 

lraffic direction control is effected by traffic levers in 
each machine. Therefore, to move traffic, for example, 
eastbound from Hancock to Sleepy Creek, the traffic 
lever in the machine at Sleepy Creek must be normal, and 


both eastward and westward movements. ‘The circuit 
requires that (a) all track circuit section between home 
interlocked signals must be unoccupied; (b) all home 
and intermediate signals governing movements in each 
direction over the track governed must indicate stop; 
and (c) simultaneous operation on the part of operators 
in adjacent towers—one to give the “unlock,” the other 
to obtain release. The circuits may be traced as follows 
To run a train from tower “A” to tower “B,” with 
traffic levers normal, the operator at tower “B” presses 
the push button, opening his control relay, giving bat- 
tery LB, through the traffic lever at tower “B,” through 
the spring combinations in the machine (used for select 
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Track and Signal Plan from Miller to Orleans Road, Center Track Operated in Either Direction 


the traffic lever in the machine at Hancock must be re- 
versed before any signals governing to the center track 
at Hancock can be changed to indicate “proceed” and 
vice-versa for westbound movements from Sleepy Creek 
when moving traffic over this same track from that point 


to Hancock. The reversal of a traffic lever also elec 
trically locks the traffic-lever normal in the machine at 
the other end. After a train accepts a home signal in- 


dication and moves into the block on the center track, it 
is impossible to manipulate the traffic lever at the next 


ing through the various track circuits according to the 
layout of switches), through the circuit breakers on th 
signals (all of which are closed only when the signal 
indicates stop), through the contact points on inte! 
mediate track relays, through the spring combinations 
and selective relays at tower “A,” the traffic lever at 
tower “A” normal, the push button at tower “A” normal 
to coils of the indicating relay and finally to common 
This latter relay, when energized, gives battery locally, 
to unlock the traffic lever. Operation in the reverse di 
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rection is identical All line circuits between towers are 
irried in an insulated aerial cable and no incorrect 
operation of circuits has been occasioned by shorts, 
ounds or opens in this cable 
In additi to the Morse telegraph, quick means of 


intercommunication is provided through the application 


f bells and telephones, the circuits being used in com- 
nation By depressing a floor push the telephone can 
be used, while when the floor push is normal the bells 


controlled by a push button. Normal- 

















An Electro-Mechanical Interlocking Machine 


ly the bells are in circuit and are operative through the 


iepression ! ordinary key When it is desired to 
use the telephone, indication is given by the bell code, 
ind the floor push is depressed, which puts the telephone 

circuit and switches the bells out. Only one wire is 


used tor this purpose 


Automatic Signals for Normal Tracks 


Che entire automatic signal installation consisted of 
the application of 32 new automatic signals, 29 for the 
tection of the outside tracks and 3 for the eastbound 
reight track between Sir John’s Run and Hancock. It 
» made 67 existing signals effective for automatic 
‘tection, full benefits now being derived from the use 


ese 67 three-position semi-automatic signals which 


were pre ously installed together with the interlocking 
lat 

ects are simple and comprehensive and 

tvpes of signals, viz: one-arm three- 

signals ; two-arm three-position semi- 

s: three-arm home interlocking signals, 

three-position semi-automatic signals 

utomatic permissive or SiOW 

need nals ! one-arm dwarf non-automatic inter 

block svstem five block sections 

re used between Miller and Orleans Road, whereas 

e applicat of automatic block signals provides 23 

7 ections nder the present improved method of 

eratil he center track, greater facility is attained by 

the ct that the movement of trains is con 

cted « by signal indication. It may be neces 

vy later to apply automatic signals for both directions 

the cente k at intervals similar to those existing 

the outside tracks in order to facilitate following 

( ‘ ~ the middle track, although the need for 
em is not felt at this time 
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Meeting of Operating Division 


HE operating division of the American Rail- 

way Association held a special meeting in New 

York City on June 6, with an attendance of 
about 60 representatives. J. J. Pelley, president of the 
Central of Georgia and chairman of the division, pre- 
sided, and J. C. Caviston, secretary of the division, was 
secretary of the meeting. 

The principal business was the discussion of a report 
from the committee on operation, H. E. Hutchens (So.) 
chairman, presenting numerous proposed changes in the 
standard code of train rules, which proposals have been 


under consideration for many months. The discus- 
sion, however, brought out such a variety of views that 
the report was referred back to the committee. The 


secretary was directed, however, to call the attention 
of all roads to the questions pending in regard to the 
train rules and requesting that any further desired 
changes be placed in the hands of the secretary prior to 
August 1, next; this with a view to havi 
meeting as soon as practicable. 

\ report on utilization of locomotives, prepared by a 


g another 


joint committee of the operating division and the me 
chanical division (T. B. Hamilton, vice-president of the 
Pennsylvania, chairman) was presented by r. Hamil- 


ton. This report is based on studies and field surveys 
made on 13 prominent roads, covering a wide range of 
territory; and it is accompanied by voluminous tables 
containing summaries of the information which has 
been gathered concerning locomotive performance. The 
body of the report is made up mainly of facts concern- 
ing the increased use made of locomotives in the last 
few years and arguments supporting the various changes 
in practice that the committee has observed 

Of 149 Class I railroads, the records of which have 
been studied, it appears that 96 have increased the aver- 
age mileage of freight locomotives in 1926 as compared 
with 1925 and 82 roads have increased the average miles 
of passenger locomotives. At the same time, the speeds 
of trains and gross tonnage per train have been in 
creased, but quantity of coal used lessened. 

The increase of locomotive mileage by the extension 
of runs has not been as pronounced as it should be; this 
is because too many different classes of engines have 
been kept in service. The committee makes numerous 
suggestions for further improvement in locomotive prac- 
tice. Executive officers are urged to give personal at- 
tention to this problem. 

The general committee of the Operating Division 
made a brief report reviewing its activities since the last 
meeting of the division which was in May, 1925. <A 
proposed code of safety rules recommended by th 
Safety Section, A. R. A. which was considered by this 
committee and was made the subject of inquiries among 
the roads, was decided to be too voluminous for general 
adoption as recommended practice, and it is now pro- 
posed that these rules be sent to all the roads for in- 
formation and for such use as may be practicable in pre- 
paring safety rules adapted to local conditions. The 
committee also rejects a proposal to have a standard 
\. R. A. specification for watches and clocks. Rule 
No. 2 is deemed sufficient. 

The general committee of the operating division con- 
sists of J. J. Pelley, (C. of Ga.) ; E. C. Denney, (N. Y., 
C. & St. L.); P. R. Albright, (A. C. L.); E. P. Brack- 
en, (C. B. & Q.); E. E. Calvin, (U. P.); C. W. Gal- 


loway, (B. & O.); S. J. Hungerford, (Can. Nat'l); 
F. Walters, (C. & N. W.); A. G. Wells, (A. T. & S. 
F.) and E. T. Whiter, (Pa.). 
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Purchases of Supplies and Equipment 
Larger in 1926 





Increased buying shown in all classes of material—Ex pen- 
ditures for locomotives nearly double 


H] of the Class I railroads, 1 


expenditures 


only for material and supplies but also tor equip 


ment, were considerably larger 


925 according t 


except in the case of freight cars, 


rot 
bi 


in 1926 than in 


mpilations recently completed by the Bureau of Rail- 


iy Economics of the American Railway 


The expenditures for supplies, excluding materials suy 


Association 


cd 


; 


ied bv contractors of engineering projects, etc 
iounted t ipproximately $1,559,000,000, while the 
| . $27 »? 
otal equipment expenditure amounted to $371,922,000 
[he reference to the expenditures tor material and 
nlies made by W. G. Besler, chairman, Central o 
New Jerse in an address before the annual conven 
. of Division VI—Purchases and Stores—A. R. A.., 
ind published in the May 28 issue of the Raiwa ! 
Table I—Purchases by Class I Roads in 1926 
Ar _ 
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ize 1599. may now be supplemented with more d 


tailed figures issued by the Bureau on 
compilation the Bureau finds that while the expend 
for materials and supplies were 10.4 per cent less thar 
in 1923, they were 12 per cent greater than in 
16.1 per cent greater than in 1924. The details and e 
penditures are given in Table I, which shows expend 
f approximately $473,000,000 by the Class I rail 
roads for fuel in 1926, including approximately $367 
000,000 for bituminous coal and $90,000,000 
oil, while expenditures for forest products amounted t 
approximately 
cross ties and $62,000,000 for timber and lumber 
total bill for iron and steel products amounted to a 


tir t 
tures oO! 


May 26. In its 


itures 


- ' 
1925 an 


for fuel 


$186.000.000 including $101,000,000 for 
The 


1/93 


proximately $507,000,000, comprised of approximately 
$110,000,000 for steel rails, $61,000,000 for 

axles and tires, $83,000,000 for switches and 
other track work, $67,000,000 for structural steel, bar 
iron, forgings, parts, and $174,000, 


wheels. 
frogs, 
pressed steel etc 

Table II1—Purchases by Class I Roads, 1923-1926 
Iter 1924 19 


F use $617,8 $471,656,000 $459,465,341 $4 


000 for miscellaneous iron and steel products. The bill 
tor miscellaneous materials amounted t approximately 
» > , - ~ - e 

$392,000,000, including $6,976,000 for cement, approx! 


mately $27,000,000 for lubricants and illuminating oil, 
$29,000,000 for air brake materials and special appli 
$28,000,000 for electrical ma 
$28,000,000 for stationery and printing, 
$185,000,000 for such track 


ances for locomotives, 


terials, 


and 


purchases as shovels, 

brooms, bolts, rivets, chemicals for wood preserva- 
tion, etc 

In Table II, the total expenditures for fuel, forest 


products, iron and steel 


products and miscellaneous ma 
terials are compared with corresponding expenditures it 


previous years. The expenditures in each of the four 
large groups of items are shown to have increased it 
1926 as compared with 1925 and except for forest 


products, the purchases in 1926 were larger in all cases 
than in 1924. 
Estimates of the quantities of materials and supplies 


Table III Approximately 140 


+ 


purchased are given in 


Table I1I—Quantities of Supplies Purchased by Class I Roads 
uel ; 996 


Bitur 
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OOO0,000 net tons of bituminous coal were purchas 
1926, and over 3,000,000,000 gal. of fuel oil. This 

. larger volume of bituminous coal than in anv vear 
since 1923, and a record purchase of fuel oil. The 


bituminous coal purchases by the railroads represent 
approximately 25 per cent of the total production in the 
United States, while railroads consume about 414 pet 
cent of the anthracite coal and 20 per cent of the fuel oil 

The number of cross ties purchased in 1926 amounted 


to $93,759,913 while 1,580,766,701 bd. ft. of timber and 
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er, excl switch ties, was involved in the ex 
penditures [hese quantities represented increases in 
tl er the quantities purchased in 1925. In 
nnection with steel rails, of which 2,503,991 gross tons 


1926, or considerably more than any 
he four previous vears, it is observed 
nparative figures have been compiled 


he railways spent more money for iron and steel prod- 


estimated that the railways purchased about 15 
| timber cut of 1926, which would be 
ibout 25 per cent if lumber acquired in- 
nnection with construction work were 1n- 


Table 1V—Capital Expenditures Class I Roads, 1923-1926 


1 





104 $59.3 575 $108.2 . 
I 41 7.04 
) 7 42.184 
1 $2 
‘ rN e 
7 ‘ o7 ¢ io 
( Che c nption of steel by the railwavs repre 


sents about 25 per cent of the total steel output of the 


United States and the purchases of rails represent about 
ne-niti t the total steel purchases by the railways 


More Money for Locomotives 


he total capital expenditures for equipment on Class 
lroads last year amounted to $371,922,000, which 
Was an increase over the expenditures for 1925 but was 


still consice ly less than the total expenditures in 1924 

1923 (he details are given in Table IV, which 
shows the capital expenditures for improvements to 
oadway and structures as well as for equipment. In 


e expenditures for freight 


cars only, amounted 
»,792,000 as compared with $ 


to $185 222,476,281 in 1925 

sti rger amounts in 1924 and 1923. In contrast 
\ enditures for freight cars, the investment in 
Sennen mounting to $108,263,000 in 1926, was 

er tl ( since 1923 and represents an in 
rease of over 80 per cent over the expenditure in 1925 
The expenditures of $58,117,000 for passenger cars and 


$19,750,000 for other equipment were also increases 


ng figures registered in the previous 


$ improvements to roadway and 
$513,164,000 in 1926, which are 

er than in any of the four years prev 
represent a steadily increasing investment, the 
lditional track, heavy rail, additional 

nginehouses and all other improve 
every case than in the previous 

il the four vears « 
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cepting in the case of the expenditures for shops and 
enginehouses, which were slightly greater in 1923 than 
in 1926. 

The table shows a steady increase in expenditures for 
roadway and structures in both amount and percentage. 
In 1923, when the railways spent $377,425,435 for im- 
provements to roadway and structures (including labor 
and material), the percentage of this expenditure to the 
total capital investment was 36 per cent. As compared 
to this, the percentage was 43 per cent in 1924; 55 per 
cent in 1925; and 58 per cent in 1926. With an increase 
in the expenditures for equipment from $338,114,396 in 
1925 to $371,922,000 in 1926, it is apparent that the in- 
crease in the percentage of roadway and structures im- 
provements to the total investment was not the result, 
in this instance, of a decrease in the expenditures for 
equipment 


I. C. Advocates Growing of Soy 
Beans as Substitute for Corn 


HE raising of soy beans as a means of overcom- 

ing the excessive production of corn and other 

crops and thereby make farming more profitable, 
was advocated by the Illinois Central on a soil and soy 
bean special train operated on its lines in Illinois from 
March 28 to April 16, in co-operation with the Univer- 
sity of Illinois, the A. E. Staley Manufacturing Com- 
pany, Decatur, Ill., and Funk Bros., Bloomington, IIL, 
under the supervision of H. J. Schwietert, general 
development agent of the railroad. The six-car train, 
which made 106 stops that drew a total attendance of 


> 


33 939 people, carried exhibits showing the advantages 
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Several Varieties of Soy Beans Were Placed on Display on 
the Train 


of raising these beans. A total of 34 by-products and 30 
varieties of the bean were displayed. In addition, the 
train carried exhibits on soil and the European corn 
borer. 

he soil exhibit car was prepared under the direction 
of the College of Agriculture of the University of Illinois 
and contained a soil laboratory where samples of soil 
were tested for farmers. In addition, instruction was 
given in the methods of soil treatment and a soy bean 
exhibit showed the varieties of soy beans and the method 
of planting: Exhibits also showed the damage bein 
done to the corn crop by the European corn borer and 
showed how to control this pest. 
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ENIAL of the applications filed with the Inter- 

state Commerce Commission for authority for 

a further unification of the New York Central 
system by 99-year leases of the Cleveland, Cincinnati, 
Chicago St. Louis and subsidiaries and of the Michigan 
Central and Chicago, Kalamazoo & Saginaw is recom- 
rended in a proposed report by Examiner Ralph R. 
\lolster made public by the commission on June 2. 
Denial is recommended on the sole ground that definite 
rovision has not been made for including in the proposed 
unification appropriate connecting short lines, and, in 
iew of the conclusions recommended on this point, con- 
sideration of the terms and conditions of the proposed 
ases and other issues is declared to be unnecessary. 
lhe examiner quotes from the commission’s decision of 
last year in the Nickel Plate case that “every applicant 
should assume the burden of making reasonable pro- 
vision in its plan for the possible incorporation of every 
connecting short line” in operation in the territory in- 
volved, and he refers to the union of weak with strong 
lines as the primary object sought to be accomplished 
by Congress in permitting combinations of railroad prop- 
erties. He also refers to the declaration in the Virginian 
ase that applications for authority to acquire control 
of railroads “must be supported by a clear and strong 
showing of public gain”; and says that considerations as 
to the advantages to be expected from unified operation 
“still are subsidiary to the major purpose of the trans- 
portation act, which is to preserve ‘substantially the whole 
transportation system,’ and not merely to bring about 
improvement in service already performed with a credit- 
able degree of efficiency.” 

If the matter of including the independent short lines 
is deferred to the time when complete consolidation may 
be proposed, says the report, it may be indefinitely de- 
ferred, and therefore the present applications should be 
denied as not being in the public interest, because “ap- 
proval of the leases would complete unification of the 
New York Central Lines without the assumption of ob- 
ligations which Congress intended should be assumed 
in consideration of its permission to do hitherto forbid- 
den things.” 


Purpose of Proposals 
The New York Central, the Big Four, and the Michi- 
gan Central are operated as separate units, but under 
common control. The following is a recapitulation of 
testimony as to operated main-line mileage involved in 
the unification proposed : 





Kalamazoo =a 
Cincinnati Northern 2 


Owned ar ase nes Miles of 
New York Central 6,376 8Y 
Big four 2,220.85 
Michigan Central 1,762.3 

0) 





~— 
Terre Haute 139.4 
Pre 

Total . 10,760.34 

. 749 <1 

Lines operated under trackage ghts 747,51 


Grand t 


Prior to June 27, 1922, the New York Central owned 
$30,207,700, or approximately 64 per cent, of the com- 
mon stock of the Big Four but did not own any of the 
preferred stock. On that date the commission author 
ized acquirement of further control by the purchase of 
additional stock, common and preferred. It was con- 
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ceded in the record that officers of the New York Cen- 
tral had in mind that if two-thirds of the stock were ac- 
quired, a lease of the Big Four properties might be con- 
summated without persuading minority stockholders that 
it was to their advantage. 

Carrier companies involved in the proposal of the New 
York Central are now controlled, directly or indirectly, 
by that company as indicated in the following tabulation 
of stock ownership: 


Owned by N. Y. C. Owned by 
Par or a subsidiary norit nterests 
‘wall ese aR ovate 
t Par ¢ Pa I 
sta ng value cer value ent 
Big Four 
Common stoc} $47,028,700 $42,941,100 41.31 $4,087,¢ 8.69 
Preferred stock 998,500 8,468,100 84.69 1.530.406 5 31 
Michigan Central 18,736,400 18,577,900 99.15 158,5 
Kalamazoc 450,000 180.000 1 ) 
y +270.000 
Cincinnati Northern... ,000,000 2,931,60( 97.72 8 40 2.28 
Terre Haute ....... . 4.290.000 4.290.000 100.0% 


“All shares of the par value of $100 

tOwned by the Michigan Central. 

tOwned by the Big Four. 
Common executives serve both the New York Central 
and the subsidiary companies. Thirteen of the 15 di- 
rectors serving the Big Four and the Michigan Central 
also serve the New York Central in similar capacities. 

The following table affords a comparison of dividends 
paid on Michigan Central stock and Big Four common 
stock, with net earnings of those companies in the years 
1921 to 1925: 





Mich. ( Big Four 

Aggregate net 1come se $76,681,105 $41,564,597 

Less, dividends on preferred stock... 2,499,625 

$76.68 $3 64,972 

SET 4 <5 6 a 5 6p wad S68 60 ‘ 16,394,350 *9,170,59€ 
Ratio of dividends to net income available € 

cent) . weerbe + e¢-86006 sed ‘ 2 8 23.47 

*On common stock. 

Transactions 


In 1926 nearly 7,000 shares of Michigan Central 
stock were purchased by the N. Y. C. at $1,000 per 
share. Offers made to Big Four stockholders from time 
to time had been largely accepted, but ideas of minority 
stockholders as to appropriate rentals under the proposed 
leases were neither sought nor obtained, except as op- 
portunity for expressing their views may have been ac- 
corded the minority at stockholders’ meetings called for 
the purpose of passing upon prior action by the boards of 
directors. 

Execution of the leases was authorized June 9, 1926, 
subject to the consent of the holders of two-thirds of 
the capital stock of the respective companies. In Sep- 
tember, 1926, the consent of the stockholders was given 
in all cases except that of the proposed lease from the 
Big Four to the New York Central, voting upon that 
proposal having been restrained by the United States 
cistrict court at Cincinnati. 

Proposed rentals are: 

On Big Four stock Pe 
Preferre 
Common ° 0 
On Michigan Central stoc} 
Cincinnati Northern stock 
Kalamazoo , é 
Terre Haute stock ; 
The extent of the obligation ultimately to be assumed 
by the New York Central is limited to minority hold- 
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stockholders were accorded the option 
epti such rentals or selling their stock to the 
see at { lues to be determined by agreement or 


maintain existing routes and to com- 

with routes designated by shippers, but it is hoped 

ive freedom of operation as to the rout 
} 


of freight and thereby promote better and more eco 

m é 
‘art of t report is devoted to the arguments urged 
at the hearing for and against the terms of the leases 
he interest of the minority stockholders 
tervened in opposition, insisting that the rentals 
yposed are too low in view of the average net earn- 
gs per share in the five-year period 1922-1926 of 
$20.37 on B Four common and $84.74 on Michigan 

L ¢ 


[he intervening short lines are the Ulster & Dela- 
ware, the Fonda, Johnstown & Gloversville, the Federal 
Valley, the Chicag Attica & Southern and the South- 
which asked that the application be de 
provision for their inclusion in the uni- 


Following the description of the proposed plan and 
I 
1 review of the evidence the report discusses the 1s 


sues in part as tollows: 


Question as to Public Interest 


pplicants contend that control, as proposed, would be in 

p ecause of advantages expected and because 

e abset f objection to the leases from the standpoint ot 

e public interest. On behalf of the short lines it is replied 
tha uj mad material showing of public gain to 
i] m t r proposals. ‘Consolidation was the real aim ot 
Congress r) New York Central system would be so thor- 
tegt | that little incentive would remain for the tak- 

ater. The applicants, however, contend that 

ippropriate occasion for considering the inclusion 

ny Ss wrt-line railroads. When appropriate occasion 

r t nsideration of these questions, they will be 
approach the New York Central in a spirit of co-operation 
B lines reply, the distinction is one of degree and 
principle With respect to values, the applicants point 

ther is been no final valuation of the properties, and 

that the figures in the protests should not be used to 

( able of the rentals; further, that the provisions 


ifford no assurance as to the return which will 


he properties. In long-term commitments, they 
n uld not be confined to current conditions 
tal disregard of uncertainties of the future, and the use of 
me as the basis of the computations is considered 

favorable to the minority. Concerning the provisions 


sho 


tain O tatutes, the applicants point to paragraph 8 of 

>, pr ling for relief trom the operation of anti-trust 

und all other restraints or prohibitions by law, state or 

is may he necessary to enable carriers to do 
ything authorized by any order made by the commission under 
irsuant to preceding provisions of section 5, and cite cases 

ch tl mmission has held that state statutes were in 
plical In reply to objections of the minority to other pro 


roposed leases, the applicants direct attention to 


N Central’s willingness, expressed at the hearing, 
‘ vit respect to which the minority entertain 
pre! n be altered amended to the satisfaction 


Conclusions 


reme Court of the United States has heretofore 
id sion t mment on the genera] object sought to be 
ransportation act. In the New England Divi 

t he 1920 Act sought to ensure 
service he new purpose was expressed 
lage To preserve for the nation sub 
vhole transportation system was deemed impor 
view was subsequently reiterated in th 
at t! new ict seeks affirmatively to build up a 
| prepared to handle promptly all the interstat 
railroads, as well as trunk 
railway net whereby the people of th 
ilroad. The short-line 


whi is important t the people in 
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otherwise isolated regions. In Nickel Plat nification, the 
commission gave notice that every applicant should assume the 
burden of making reasonable provision in its plan for the possible 
incorporation of every connecting short line now in operation in 
the territory covered. Therefore ... it must be shown that 
proper consideration has been given to the primary object sought 
to be accomplished by Congress in permitting combinations. The 
applicants’ claim of exoneration from compliance with this rule 
is without merit. Nor is there merit in the applicants’ conten- 
tion that no objection, from the standpoint of public interest, has 
been presented by state authorities or shippers. This contention 
overlooks the protest of the governor of Ohio and disregards 
representations made in this proceeding on behalf of the Ohio 
interests and the short lines. .. . As the record stands considera- 
tion of the matter of including appropriate short lines may be 
indefinitely deferred. This serious doubt as to the wisdom of 
the proposed grouping must be resolved against the applications 
It is therefore recommended that the commission find that the 
ipplications should be denied 


Freight Car Loading 


Wasutncton, D. C. 

EVENUE freight car loading in the week ended 

May 28 amounted to 1,026,397 cars, a decrease 

54,389 cars as compared with the corresponding 
week of last year, although an increase of 113,310 cars 
as compared with 1925. Decreases were shown in all 
commodity classifications as compared with last year, and 
increases as compared with 1925. The principal de- 
creases were in the loading of coal and miscellaneous 
freight. All districts except the Pocahontas also showed 
decreases as compared with last year. The summary, 
as compiled by the Car Service Division of the Ameri- 
can Railway Association follows: 


Revenue Freight Car Loading Week Ended Saturday, 
May 28, 1927 


Districts 1927 1926 1925 
Eastern 236,805 261,684 210,59 
Allegheny 212,959 218,814 184,20¢ 
Pocahontas 62,891 57,816 49,723 
Southern 152,231 155,360 139,724 
Northwestern 156,283 165,894 140,964 
Central Wester: 33,810 144,572 122,007 
Southwestern 71,418 76,646 65,867 
Total Western dists 361,511 87,112 328,838 
Total all roads 1,026,397 1,080,786 913,087 

Commodities 
Grain and grain products 39,604 44,189 36,815 
Live stock 28,336 28,640 24,897 
Coal . i55,723 177,598 149,604 
Coke 10,497 11,77¢ 9,184 
Forest products 71,86 79,380 70,785 
Ore . 62,201 66,499 59.690 
Mdse. LC] 261.699 266,304 229 :083 
Miscellaneous 386,477 406,400 333,029 
May 28 .» 1,026,397 1,080,786 913,087 
May 21. ; 1,016,803 1,039,070 987,306 
May 14 1,029,126 1,029,748 985,879 
May 7 : 1,024,416 996,216 983,034 
April ) waeas 1,026,440 995.408 984,073 

Cumulative total, 22 weeks . . 21,352,566 20,919,811 20,362,618 


The freight car surplus for the week ended May 23 
averaged 248,771 cars, including 77,304 coal cars and 
126,999 box cars. 


Car Loading in Canada 


Revenue car loadings at stations in Canada for the 
week ended May 28 totalled 53,914 cars, a decrease of 
7,622 cars from the previous week and a decrease of 
3,544 cars from the same week last year. 


Total for Canada ( ulative totals 


A late 
May 28 May 21, May 29 ‘ ~ 
( mmoditic 1927 1927 1926 1997 1926 
Grain and grain products 5.407 6.781 7.617 162.582 148,107 
Li stor 1.550 1,826 1,75 41.776 42,498 
‘ } 5.164 6.135 5 972 130,20¢ 94.858 
Coke 185 311 g 7.128 9.060 
I ber 3,982 4,18 3,65¢ 71,684 71,447 
Pulpwood 1.792 1.82 > 014 89.068 67.773 
Date wd mused > 274 237 2 431 46.785 53,897 
Othe forest t 2.724 3,026 2,63 67,626 71,332 
re 1,44¢ 1,528 1,981 30,445 31,484 
Merct 15.393 17.801 14,907 349.469 327,548 
Misce ‘ 13,997 15,883 14,281 268,236 258,913 
Total cars loaded 53,914 61,536 $7,458 1,265,005 1,176,917 
l ! s received f 
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Mechanical Division Holds 
Convention in Canada 


Four days devoted to a comprehensive program of 
addresses, papers and committee reports 


ME « th annual meeting of the Mechanical 


Division of the American Railway Association 

was held at the Hotel Windsor, Montreal, Que., 
Luesday to Friday inclusive June 7 to 10. The sessions 
were called to order by Chairman Sillcox.each day at 
/:30 a.m., and, excepting Friday, continued through to 
OO p.m. wit! recess for lunch. A half day's session 


on Friday preceded final adjournment of the convention. 

Tuesday's session was opened with an invocation by 
the Rev. Canon Shatford. The opening address was 
delivered by the Right Honorable George P. Graham, 
formerly Minister of Railways in Canada. Abstracts of 
Mr. Graham's address and of the other addresses, papers 
and committee reports follows: 


Address of the Right Honorable George P. Graham 


Your chairman has said that 
I was Minister of Railways in 
the trying time. The world had 
trying times and the railways 
were affected. During these 
lean times Canada embarked on 
the greatest experiment of 
national ownership that was 
ever attempted. I was the vic- 
tim of that experiment for some 
years, when it was unpopular, 
and it was hard to make men 
believe that it was possible for 
a country to own and operate 
a railway. But times have changed and our two great 
railway systems in Canada are now enjoying the sun- 
shine of prosperity. I think that the Canadian Pacific 
and the Canadian National railways are managed as com- 
petently as any transportation companies in the world. 





G. P. Graham 


any country 

The success of the transportation companies furnishes 
in index of the prosperity of the country. Car loadings 
may be dry reading to most people, but the record of 
how many cars were loaded and with what they were 
loaded each week is very interesting not only to the 
railway companies, but to the business men generally in 

Che world ought to move judiciously in its continued 
efforts to curtail the incomes of transportation com- 

nies. Service must be paid for at a reasonable rate. 


The men who put their labor into the transportation 
business will never return to the remuneration they had 
before the war, and it would not be a good thing for 
any of our companies or any of our countries if they 
did. A new era has arrived in that respect and we must 
adjust ourselves to the conditions which we have. It is 
a mistake on the part of the press or the public to en- 
deavor to compel transportation companies to transact 
business at less than a fair profit. 

We cannot, on this continent, hope to build our vari- 
ous countries or-nations to that point which should be 
their object of attainment, unless by unity of action. 
Geography, if nothing else, has made it impossible for 
you in the United States to get along without us in 
Canada, or for us to get along without you. 

Such gatherings as this bring men together from 
various nations on this continent, and you find when you 
sit down to discuss your problems that they are prac- 
tically the same, and always will be. We cannot develop 
as we should unless we work to a certain extent in 
unison and harmony, and I am glad to know that the 
American Railway Association, through its members, 
is working in harmony in order to better the conditions 
of transportation. You men have to do with the equip- 
ment. On you we depend not only for comfort but for 
safety. At the present.time men and women on this 
continent travel with greater speed, greater ease, more 
comfort, and greater safety than they ever did before 
in the history of transportation. 


Address of R. H. Aishton 


The following is an abstract 
of the address of R. H. Aishton, 
president of the American Rail- 
way Association: 

The railroads of the United 
States and Canada have made 
greater strides in the past four 
vears in the development of 
their mechanical facilities than 
ever before in the history of 
the railroads. 

\s a result of this develop- 





R. H. Aishton ment the railroads of North 
\merica are being operated 
with more economy and with greater efficiency than ever 


before. Corollary to this, the public in both the Domin- 
ion of Canada and the United States is receiving the 
best transportation service ever accorded them by the 
rail carriers in those countries. 

The railroads in 1926 handled the greatest freight 
traffic in their history but they not only did so without 
car shortage or other transportation difficulties but also 
with an ownership of fewer freight cars and locomotives 
on their lines than in the year before. This year they 
own still fewer cars and locomotives but owing to the 
fact they are constantly replacing obsolete equipment 
with cars and Jocomotives of more modern type and with 
greater transportation capacity, and the fact that both 
freight cars and locomotives are being used more effi- 
ciently today then ever before, the American Railway 
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\ssociation believes it possible to handle the traffic of the 
nited States for some time to come with at least 100,- 
O00 fewer freight cars than are now owned by the rail- 
roads. This statement is based on the assumption that 
there will be a continuation of the present economical use 
of freight cars and also an increase of one ton in the 
iverage load per car, which, with public co-operation, 
can be easily attained. 

rhis recommendation constitutes only one of the many 
concrete results which have been attained by the rail- 
roads due to the large capital expenditures which they 
have made in the past few years in order to insure the 
maintenance of adequate transportation. 

Not content with what has already been accomplished, 
however, the railroads are endeavoring to bring about 


still further improvements with a view of realizing still 
greater efficiency and economy in operation. This is 


prompted by the fact that in addition to what has already 
been accomplished by them in the way of savings, they 
must work for further economies which must come 
mainly from improvements in operation brought about 


rely by improved mechanical devices 


iat! 
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Numerous railroads, for instance, have found that 
electrically controlled switch machines at remote points 
will not only facilitate the movement of trains but will 
also bring about savings both in labor and in train oper- 
ation which alone will pay for themselves within approxi- 
mately three years. By the development of automatic 
signals and the elimination of delays in terminals, the 
movement of trains has been expedited without the neces- 
sity for additional large capital expenditures. Stronger 
and better freight cars are being constructed today than 
ever before with a view of increasing their capacity with- 
out increasing their weight. This is shown by the fact 
that freight cars now being built by the railroads and 
which have a capacity of 50 tons, weigh less than the 40 
ton capacity cars which the Railroad Administration built 
some years ago 

The trained scientist and the mechanical engineer are 
now playing a greater part in the operation of the rail- 
roads than ever before. Housed in laboratories, often 
miles from the main lines of railroads, they are conduct- 
ing extensive research work designed to bring: about 
still further improvements and efficiencies in operation 


The Man Problem 


By Samuel O. Dunn 
Editor of the Railway Age 


When we use the word “rail- 
road” we usually refer merely to 
the physical plant; but a rail- 
road actually consists of both a 
plant and a personnel. These two 
parts of a railroad are comple- 
mentary and interdependent to 
such a degree that there is 
hardly an important problem of 
management the solution of 
which does not involve changes 
affecting both of them The 
physical property and the per- 
sonnel constantly react upon 
and determine each other. 

The principal way in which improvements in the 
physical plant effect economies is by reducing the 
amount of labor that otherwise would have to be em- 
ployed. Changes in conditions of employment also 
ften indirectly cause great changes in the physical 
plant. For example, formerly the wages of freight train 
and engine men were based upon a ten-hour day, and 
improvements in permanent structures and locomotives 
were directed mainly to making it possible to haul longer 
and heavier train loads between freight terminals at an 
average speed of ten miles an hour. About ten years 
ago a law was passed by the Congress of the United 
States making eight hours the basis of a day’s pay m 
train and engine service. The necessity since then of 
paying overtime after eight hours has stimulated im- 
portant changes in permanent structures and locomo- 
tives that have caused increases in both train loads and 
train speeds to go hand in hand and now the average 
speed of freight trains in the United States is twelve 
miles an hour. 

While the physical and personnel problems of rail- 
wavs are thus interlocked, it is significant that, although 
there is much organized study and discussion of their 
physical problems, there is very little organized study 
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and discussion of their personnel problems. We have a 


multitude of organizations representing most or all of the 


railways which, through committee reports and dis- 
cussions at conventions, promote the improvement and 
better use of physical facilities; but in the reports and 
discussions of these organizations little or nothing is 
said about methods of selecting, developing, directing, 
promoting or compensating the personnel, and we have 
no organization which deals especially with personnel 
problems. If railway officers were as reticent about 
exchanging and disseminating information concerning 
the methods used and the results obtained in their efforts 
to solve other problems as they are regarding the 
methods used and the results obtained in their efforts to 
solve the so-called “labor problem,’ the progress made 
in increasing the efficiency and economy of railway 
operation on this continent would soon be greatly re- 
duced. 


Personnel Problems a Constant Struggle 
Between Employee and Employer 


Why is there this marked difference in policies re- 
garding railway physical problems and railway per- 
sonnel problems? It is mainly due to the fact that there 
is constantly going on a struggle between the manage- 
ments and various more or less strongly organized 
groups of employees, and that many managements fear 
that complete frankness regarding means being used to 
solve vital personnel problems would embarrass and 
weaken them in this struggle. The managements want 
wages and conditions of work so adjusted that they 
will have competent and satisfied employees and that the 
maximum amount of efficient labor will be obtained for 
each hour of work paid for. Employees want to avoid 
being required to exert themselves to excess, to get the 
highest practicable wages, to have promotions made 
without favoritism, to have security in their employ- 
ment, and to have a voice in determining their conditions 
of work,and wages. As thus stated, there is nothing un- 
reasonable or incompatible in their attitudes. Neverthe- 


less, there goes on between them the constant struggle 
mentioned, sometimes in a mild way over minor differ 
ences, sometimes in bitterness of spirit and in the form 
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The Influence of Socialistic Doctrines 

literally 
attitude 
vers and employees 


that 


their 


fact 
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socialistic doctrines. It may shock and irritate 
ialism to be 
sion of the man problem in industry which, on an occa 
uld be highly practical, but I do not 
labor problem unless we 


between 
some 


injected into a discus 


we can understand the 


sider the extent to which it is complicated by so 


ialistic doctrine [The philosophy of modern socialism 
was first given to the world in the very early history of 
lern industrialist Its fundamental postulate was 
that bor produced all wealth, but that the employer 
\ ‘ yearn only enough wages to get the 
( ( ( enable him to work until he could 
W ers and that the employer, as a 
' uy ist class, appropriated, or at least 
e, the value of all the rest of what was 
On this doctrine was based the further doc 
ere would be an irrepressible struggle be 
tween tl pitalist class, on the one hand, and the 
( he othe intil the entire system of 
j wre property should be overthrown and 
some system of public ownership of property and em 
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ess of what was required to enable the 
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there is a certain amount of income to be divided be- 
tween capital and labor; that the more cz2pical gets the 
labor must get; that the more labor gets the 
apital must get; and that, therefore, there is a sub- 
stantial element of truth in the trine of a 
necessary and continuous class conflict under our present 

system. Anybody who reads the literature 
disseminated by labor organizations, includ 
railway employees, will see that running through most 
fit is the implication that under our present industrial 
system most invested capital gets excessive returns; that 
these returns are mainly due to the unjust exploitation 
of labor; and that not only is it plainly to the ; 


? 


abor at 


less 


ess 


socialist do« 
industrial 


ing those ot 


interest of 
all times to try to improve its working conditions 
ind wages to the greatest extent possible at the cost of a 
reduction in the return received by capital, but that it is 
by no means plainly to the interest of labor 
crease the productive efficiency of industry by 


to help in- 
doing the 


most and best work it can in each hour for which it is 
paid. We have, therefore, constantly presented the 
spectacle of labor trying to get its wages in- 


creased, and at the same time trying to get the work it 
has to do for them per hour or day limited or reduced. 


i 


Workers, Not Owners, Receive 


Greatest Benefit from Increased Output 


Now, it is my belief, based upon what I take to be in- 
ontrovertible evidence, that in the long run on the rail- 
roads and in every other large scale industry it never 
has been and never will be the owners of capital and the 
managers of industry, but that it always has been and 
always will be those who work for wages, who have got 
and will get the great bulk of all the tangible and in- 
tangible benefits resulting from every increase in the 
output of industry per man-hour of labor employed 
and paid for, and that, therefore, it is the employee and 
the 


| be most 
see emcrenc\ 


employer class who should anxious to 
in every branch of production increased 
by every means possible. If this is true, and labor can 
ind shall he convinced it is true, the solution of the 
problem of getting the co-operation of labor in adopting 


“ul carrying out innumerable methods 


ncereasing 


efficiency in all branches of industry, including that of 
transportation, will be made much simpler and easier. 
[ am not guilty of the absurdity of believing that we 


but | 
it is by no means impossible to create among work- 
ing class a sentiment to the effect that in long run 
that class is the chief beneficiary of increases in 
trial efficiency, and that, therefore, it should do 
to prevent, but should welcome 
help in promoting it 
We see on every hand throughout the United 
and Canada evidence that the expenditures of the 
lass of these countries have greatly increased and 
that their living conditions have been great] 
within the last twenty vears. 


make every worker an economist, do believe 
the 
the 

ndus- 
nothing 
every opportunity to 
states 
work- 
ing c 
v improved 
Let us see what has oc- 


curred on our railways meantime to help bring these 
things about. For convenience I shall use facts regard- 
ing the railways of the United States, but those regard- 


railwavs of Canada would show the same thing. 
[ons carried one mile and passengers carried one mile 
are the products of a railroad, just as coal is the product 
‘f a coal mine or wheat the product of a farm. Going 
hack two decades we find that in the vear ended on June 
30, 1906, the average number of revenue tons carried 
one mile by the railways of the United States per per- 
son emploved was 145,127 and the average number of 
passengers carried one mile per person employed was 
16,782. In 1926 the number of tons carried one mile 
per employee was about 249000 and the 


ing the 


number: of pas- 











Vol. 82, No. 28 





sengers carried one mile per employee about 19,910. Ii 


we assume, as is commonly done, that carrying a 
senger one mile is roughly equivalent to carrying three 
tons one mile, we find that in 1906 the number of “trai 
” of service rendered by the railways per em 
ployee was 195,473, and in 1926, 308,730, an i 
58 per cent. 
increases in output were due both to 
ments and improvements in the physical plant and tools 
work of the entire personnel. The best avail 
ible measures of the physical capacity of the railways 
ire the tractive force of their locomotives and the ton 


pas- 


Ty > Tine? 
Li UlLILS 


increase Ol 


enlarge- 


| hese 


s ot 
ind the 


nage capacity of their freight cars [Total locomotive 
tractive force per employee in 1906 was 817 pounds 
] 


ind in 1926, 1,445 pounds, an increase of 77 per cent. 
fotal freight car capacity per employee in 1906 was 
and in 1926, 59 tons, an increase of 51 per 
It may reasonably be assumed that these in- 
typical of increases in capacity that were 
made in all parts of the railway plant; and they were 
iccomplished, of course, by the investment of capital. 
Che average investment per employee in 1906 was 
$8,088, and in 1926 it was $12,991, an increase of 61 


> 
JY tons 


creases are 


per cent 


The increase in the total operating revenues of the 
railways per employee between 1906 and 1926 was 
from $1,540 to $3,571, or 132 per cent. This was due 


to the average increase of 58 per cent in the output of 
transportation per employee and to average advances in 
freight and passenger rates of 47 per cent. Now, how 
lid the employees of the railways and the capital in 
vested in them share between them the benefits result 
ing from the increase in total earnings due to both 
ncreased output and advance in rates? If the employees 
had shared only in proportion to the increase in output 
per employee and the advances in the rates the increas« 
in their average annual compensation would have been 
132 per cent, but in fact the average annual compensa 
tion per employee increased from $596 in 1906 to $1,656 
in 1926, or 177 per cent. Net operating income is the 
return earned on the capital invested in the industry, 
in 1906 to $480 per employee. If it 

had increased during the last twenty years as much i 
per employee as did the average wage paid, 

or 177 per cent, it would have amounted in 1926 to 
$1,330 per employee. If it had increased only as much 
in proportion as the average operating revenues per 
employee, or 132 per cent, it would have amounted in 
1926 to $1,108 per employee. It actually was in 1926 
only $682 per employee, an increase since 1906 of only 
42 per cent. Since the increase in investment per cm 
ployee was 61 per cent and the increase in net operating 


id it amounted 


pre portion per 


) 
| 
i 


income per employee only 42 per cent, it follows that 
there was a decline in the average return earned upon 
each dollar of capital invested. Average return upon 


investment in 1906 was 5.9 per cent, and in 1926 only 
5.3 per cent. 

These facts show beyond all question that during the 
last twenty years the employees of the railways have re- 
ceived far greater benefits from the improvements in 
the properties and in their operation than those who, 
by the investment of capital in them, have made these 
improvements possible. Twenty years ago the em- 
ployees as a whole received an income from the indus 
trv 24 per cent greater than the income received by 
capital, while last year the employees received 140 per 
cent more than capital. Probably in most other indus- 


tries the increase in the incomes of employees has not 
heen so much greater in proportion than the increase in 
the income of capital as it has been in the railroad in- 
dustry, 


because the railways Have been subject to a 
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special form of regulation directed mainly at limiting 
the return received by the capital invested in them. 
But in practically all other industries wages have in- 
creased much more in proportion than the income from 
invested capital. In other words, the facts demon- 
strate that under our present industrial system it is the 
employee, not the employing class, that gets the lion’s 
share of the increases in income and purchasing power 
resulting from large and wise investment of capital, 
good management and sane co-operation between em 
ployers and employees to intensify industrial efficiency. 
During most of the period reviewed the difficulty of 
raising capital for the railroad industry constantly in 
creased because of excessively restrictive regulation of 
the return upon it. Undoubtedly if the percentage of 
return allowed to be earned had been larger the amount 
of capital invested would have been larger, re 
sulting in improvements in facilities that would have 
effected still greater savings of labor, fuel and materials, 
thereby making possible even higher wages for em- 
plovees or lower rates for the public. 


Safety and Improved Working Conditions 
Effected by Increased Capital Investment 


In addition to the increase in the purchasing power 
of their wages and reductions in their hours of work, 
railway employees have been benefited in other ways by 
the improvements in the plants and in operation. Their 
work has been made safer. The amount of physical ex 
ertion required to do their work has been reduced in 
many ways. Many improvements have been effected 
partly or wholly by the investment of capital, and, while 
most of them have been introduced to increase efficiency 
and save expenses, they have had incidentally the effect 
f reducing the amount of back-breaking labor required 
from employees and of making their work more pleasant 
ind healthful. 

It is hardly necessary to say that a large production 
per employee in the railway and other industries does 
not result in proportionately high, or even proportion- 
ately higher, wages merely because of a generous dis- 
position of employers to pay high wages Nor 
advances in wages mainly due to the organized pressure 
of employees for them, because without 
iverage output per employee there would soon be ni 
from which the means of paying higher “real 
wages —that is, wages of greater purchasing power 
could be derived. Increased production per employee 
results in increased average real wages per employee 
mainly because of the operation of economic laws over 
which neither employers nor employees have much in 
fluence. Increased production will not increase the 
prosperity of industry without increased consumption 
of the products of industry, and since those who work 
for wages constitute the largest single con 
sumers, they must, if industry is to prosper, be paid 
wages high enough to enable them to increase their con- 
sumption as production increases. Obviously, however, 
high production must precede and thereby make possible 
the wages of greater purchasing power required to en 
able the employee class to become larger buvers and 
consumers of necessaries, comforts and luxuries. It is 
the large average purchases and consumption per per- 
son to which we refer when we say that the standard of 
living in Canada and the United States is the highest 
in the world, and it should be obvious that this high 
average consumption is made possible only by high 
average production. 

I have at such length emphasized and elaborated upon 
the economic effects upon the working class of increases 
in industrial efficiency because the most serious obstacle 
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increases in 
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o ntered in almost every eftort to increase 
railroa f rm nd economy has been an antagonistic 
ttitude of employees due to a widespread belief, more 

less clearly held and expressed, that while increases 
1 efficiency would be to the advantage of the railways, 
they would not benefit, and probably would be contrary 
to the interests of the employees. The most effective 
means ever used to enhance the economy of operation 
has been that of increasing ton-miles per train-hour 


ough improvements in roadway, tracks, signals, cars 
ives that have made it possible to increase 
the loads of freight trains and to move them more 


rapidly Chis, of course, reduces the number of trains, 
of locomotives and of employees that otherwise would 
be required to handle traffic. Employees’ organizations 
resort to various means to prevent these improvements 
from producing their natural results. For example, in 


rvice wages are based on miles as well as hours, 
and in a large part of the country they effectively insist 
yf the number of miles that a locomo- 
tive engineer can make in a month, the purpose being 

divide the work among an unnecessarily large num- 
\mong the effects are to restrict maximum 
ind average monthly and annual wage earnings, and 
ngthen demands for increased hourly and 
mileage rates of pay. The trainmen’s organization has 
succeeded in many states in getting laws passed requir- 
ing the railways to employ an unnecessary number of 


men in the crews of long trains, and is still engaged in 
rying to get such laws passed, or even laws arbitrarily 


tinge the leneth of trains. Such laws tend, of course, 
defeat the main purpose of all improvements made in 
comotives and other facilities to enable freight to be 
lled in larger trainloads, which is to increase the 


rtation produced with a given amount 


The Effect of Seniority 


llustrations of the same general char- 
icter might be mentioned. The best possible organiza- 
is essential to the highest practicable 

hicienc ul rood organization consists largely or 
every position, whether in the lower 
‘ the emplovees or the higher ranks of the of- 
ficers, the man best qualified to perform the duties of 


positior On all railways in some branches of the 
rvice and on manv railways in most branches of it, 
howevet representatives of the employees strongly in- 
sist upon promotions according to seniority. While 


isually promotion by seniority is in the interest of 
efficiency, because of the longer training and experi- 


en 1f the senior man, this is so often not the case, be- 
1use of wide differences in the natural initiative, ability 

i enerev of men, that the rigid adherence to seniority 
ivored by many organizations of employees is plainly 
mntrat efficiency. It is significant that in the selec- 
tion of officers of their own organizations employees do 


not adhere to seniority with the strictness with which 


hey trv to get the railways to adhere-to it. The preva- 
lence of seniority rules now presents one of the greatest 
lifficulties encountered in putting men of good educa- 
tion and natural ability in supervisory positions while 
hev are still voune enough to get the training and ex- 
perience thev should have to fit them for higher official 

One the strongest incentives that can be given 
» work with maximum efficiency is that of paving 
hem in proportion to the amount and character of the 
work thev d This incentive is given in many indus 

es | mn piece work bases of various kinds 
The amount of piece work done in the railroad industry 
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is relatively very small. The amount of wages paid to 
all employees of Class I railroads in the United States 
last year—excluding officials—was $2,859,000,000, and 
of this only about $80,000,000, or less than 3 per cent, 
was for piece work. It seems significant that the aver- 
age hourly earnings of piece work employees were 83.7 
cents while the average hourly earnings of all employees 
paid on an hourly basis were 58.7 cents. There are some 
valid objections to piece work, but no doubt the principal 
reason that prevents it from being more extensively 
used in the railroad industry is one that is not valid, 
namely, that it tends to reduce the number of employees 
required to do a given amount of work. No doubt it 
does tend to have this effect, but the belief that it is, 
therefore, inimical to employees is but another illus- 
tration of the widely prevalent but economically unsound 
belief that industrial efficiency is advantageous to capital 
but not advantageous to labor. 

\lmost every increase in railway efficiency that has 
been accomplished has reduced the number of hours of 
human labor required to produce a given number of ton- 
miles and passenger-miles, but this has never actually 
resulted, excepting temporarily, in a reduction of the 
total number of employees. There was a large increase 
in their number during and immediately following the 
war owing to the general introduction of the eight-hour 
day and other causes, and a correspondingly large re- 
duction as a result of the industrial depression and the 
increase in the efficiency of operation which followed the 
return of the railways to private management. In 1926, 
however, the number of employees of the Class I rail- 
ways of the United States was larger than in any other 
year in history, excepting the war years and in 1923, 
when it was affected by the results of the shop em- 
ployees’ strike of 1922. Excepting under abnormal con- 
ditions increases in railway output per employee, result- 
ing from more efficient operation, have been offset by in- 
creases in the total amount of traffic to be handled. 
There would have been a much larger increase in traffic, 
and consequently in the number of employees required, 
within recent years if so much freight and passenger 
business had not been diverted from the railways to 
other means of transportation, the effectiveness of which 
in competing with the railways has been mainly due to 
government expenditures on highways and waterways. 

What does this discussion suggest as to the means 
which should be adopted better to solve the vitally im- 
portant man problem as it is presented in much the same 
form on our railroads and in all other industries in which 
men work for wages’ There is much talk about trying 
to get the co-operation of labor in increasing efficiency 
There is much talk about trying to improve “emplovee 
relations” and “human relations.”” But all men are more 
or less selfish. There is very little difference in this re 
spect between the bankers of Wall street, the managers 
of industry, the labor leaders and the various classes of 
wage earners. When you go to a man, even though a 
good friend, with a business proposition, he wants to 
know at once, not what you are going to gain, but what 
he is going to gain, if he accepts it. 

Now, the relations between a railway and its em- 
ployees are primarily business relations. The railway 
hires every man on its pay roll for its own business pur- 
poses, and every man on the pay roll hires to it to get 
as much wages as he can. Therefore, when the manage- 
ment proposes to the employees that they shall do cer 
tain things to increase efficiency it is reasonably to be 
expected that the employees will want to know how they 
will be benefited by doing these things, just as when the 
employees ask for higher wages they should reasonably 
expect that the managements will ask what the em- 
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ovees are doing or intend to do, or what conditions 
xist, to justify paying them more. There is a valid 
reason that the managements can always give why em 


ployees should support them in every practicable way in 
increasing efficiency, and this is the one I have tried to 
the citation of facts of railway economic 
namely, that in the long run much the greater 
part of the benefits of every form of increased efficiency 

transportation and 


7 
illustrate by 


history 


production goes to the workers in 


the form of better and safer working conditions and 
wages that will increase their purchasing power. It is 
4 ‘cause labor generally does not know this that we so 
ten find it harmfully antagonistic to more efficient 
machinery and methods. 
The true definition of railway efficiency from the 


standpoint of both management and employees is, the 
largest practicable production of ton-miles and pas- 
senger-miles in proportion to the number of man-hours 
and of tons of fuel and materials used in rendering rail- 
service. Broadly speaking, there are two ways of 
increasing efficiency as thus defined. The first is by the 
investment of capital in the innumerable ways by which 
labor, fuel and materials can be saved. In order that all 
the capital may be raised that can be effectively em- 
ployed for these purpose it is necessary that each rail- 
way shall earn an amount of net return that will make 
it an attractive concern in which to invest capital and 
in their own selfish interest the employees should always 
’ support the managements in their efforts to keep total 
earnings high enough and operating expenses and taxes 
low enough to produce an adequate net return on capital. 
Capital consists simply of the tools with which the per- 
sonnel works, whether they be small tools in shops or 
The better these tools 
are the larger, if they are skillfully used, will be the out 
put of transportation per employee, and if freight and 
passenger rates are reasonably regulated, the larger also 
the total railway earnings per employee out of which the 
average wage per employee must be paid. 


+ = ttle, 


way 


such orTeat tools as locomotives. 


[he second important means of increasing efficiency is 

that of so organizing the personnel, and securing such 

co-operation between all the classes and individuals com 

; posing it, that the physical facilities provided by capital 
will be used with the greatest practicable skill. 

[he needed organization and co-operation of the en- 
tire personnel can never be fully attained until labor in 
general has the right idea regarding its own true in 
terest. It will never have this right idea until it is give 
it by education. The resistance that has been offere: 
in the past, and is offered now, to so many efforts of 
management to increase efficiency through improvements 
in plant, promotion according to merit and the payment 


} 


: of wages according to the work done, will continue 
Great exertions will have to be made to overcome it, 
, and it will be overcome with only partial success as long 
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is sO many working men continue to believe that im- 
provements in plant, in organizations and in methods 
are intended and adapted mainly or solely to enabling 
capital to get more profits by making part of the em- 
ployees do more work, and throwing the rest out of their 


jobs. 


Improved Relations a 
Problem of Employee Education 


If seems to me, therefore, that the man problem in 
industry is primarily one of education. There is great 
need for better education of supervisory officers as to 
the effects produced on wages and conditions of work 
by the expenditure of capital and brains in improving 
facilities, organization and methods. Most supervisory 
are fully capable of understanding the 
nificance of such facts when presented to them, and in 
their constant contact with the more intelligent em- 
ployees can transmit them and make them understood 
The magazines published by railways afford an excellent 
means of disseminating among all classes of employees 
correct information regarding their true relations with 
their employers and their true interests. Many railways 
seem to fear to try to educate their employees regarding 
such matters lest they be criticized for carrying on 
“propaganda.” It is strange how many employers there 
are who know that other persons disseminate “propa- 
ganda” among their employees, but consider it unwise 
or not worth while to give them facts about the industry 
in which they are emploved and about what determines 
the prosperity of both the industry and its employees 
It seems to me that the lasting and real success of efforts 
of every kind to improve relations with employees, and 
thereby promote efficiency of operation, must be based 
upon education of employees which will convince all of 
them who are capable of understanding simple economic 
facts and reasoning about them that it is relatively more 
to the interest of wage earners than any other class of 
persons to have increased as much as practicable the 
efficiency of all branches of transportation and produc- 
t10n. 


sig- 


officers 


Hand in hand with this general educational work 
among employees there should be carried out more ex 
periments with and more studies and discussions of 
methods designed to increase the efficiency of the per- 
sonnel. Throughout the United States and Canada 
railway managements are experimenting more or less 
with plans of co-operating with both standard labor 
unions and so-called “company unions,’ with em- 
ployee representation, with employee ownership of se- 
curities, with various methods of educating employees, 
with different schemes of piece work, of selection and 
They are, however, 
1 


promotion of employees, and so on. 
reticent about making manv of these plans pu 
in broad outline, and especially reticent about 


lic except 


discussing 





re, 





C. P. R. Train with Open Observation Car, Near Banff, Alta. 
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‘ methods used and the results obtained 


reticence s I have already intimated, is plainly due 


ipprehet n regarding the possible results of talking 
00 mucl out efforts being made to solve the man 
roblen But, if as I believe is true, most of them tend 

| are intended to promote the interests not only of 
e railways, but even to a greater extent those of the 

lovee wl would it not be desirable to have the 
ct ut them and their results publicly presented and 


er that methods shown to be producing 
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the best results might have a better chance to become 
widely known, understood and adopted? 

lt seems to me that in the interest of the greatest 
efficiency, and therefore, the most effective promotion 
of the welfare of both railways and employees, the time 
must come when problems of personnel and methods 
used in their solution will be as fully, frankly and pub- 
licly studied and discussed as other problems and 
methods of railway administration, construction, devel- 
opment and operation. 


Chairman Sillcox Speaks on More Intensive Use of Equipment 


privilege for the Mechanical Division 
merican Railway Association to be assem- 














led in Montreal for the purpose of conducting its 
usiness and carry on its work of assisting in improving 
the general character and operation of the railway in- 
lusts Che benefits to be derived from the work of this 
issociation, it is hoped, will be equally effective on 
Canadian and United States lines, since the member- 
hip 1s composed of railways operating in both countries 
We are today attending conventions to obtain new 
elf improvement and we are’ endeavoring to 
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Chart C—Cost of Maintenance of Equipment in Per Cent of 
Operating Revenues 


ter work in the future than in the 


who misses that point in a convention 1s 

regarding t very reason for his attendance. We 

( ‘ ( to the value of service rendered 
ilway industry by manufacturers of equipment and 
pecialties and of the part they have contributed towards 
In meeting conditions as they exist, at 

e. W e much to do in the way of co-ordinat- 


of new tools and devices with 





existing practices and plants in order to gain the greatest 
practical benefit for effective operation. Every prece- 
dent of the industry is subject to question in the light of 
changed conditions and the fact that we have always 
done something in a given way is a good reason for 
questioning that practice with a view towards improve- 
ment. 

From the operating ratios and trends for Class I car- 
riers in the United States it is apparent that the trans- 
portation expense ratio was 34.25 in 1926 and 32.60 in 
1916, the difference still being 1.65. In the same way 
maintenance of equipment ratio was still 3.43 greater, 
maintenance of way 1.85 and all other expenses 0.65 
greater than in 1916. The difference of 3.43 for main- 
tenance of equipment is somewhat due to the difference 
of 0.3 in depreciation and retirement charges and these 
will not decrease for some years to come because of the 
price range of equipment acquired since 1916 


Trends in Maintenance of Equipment Expenses 


In the cost of maintaining equipment this may be 
divided roughly into (1) repairs, (2) depreciation and 
retirements, (3) miscellaneous such as superintendence, 
injuries to persons, stationery and printing, joint facili- 
ties, etc., and (4) repairs to facilities used for maintain- 
ing equipment. 

This is illustrated by chart “C” in per cent of operat- 
ing revenues. Repairs to rolling stock increased to a 
larger extent than charges for depreciation and retire- 
ments with a constantly increasing ratio for repairs to 
maintenance facilities due to lack of turnover and greater 
demand being made upon obsolete tools and power gen- 
erating facilities than ever before. Locomotive and freight 
car repairs are shown separately on this chart to indicate to 
what extent they affected the total and this indicates that 
the proportion expended for freight car repairs has 
decreased more rapidly since 1921 than locomotive repairs 
due to a larger percentage of new units added in the case 
of freight cars as compared with locomotives. Pas- 
senger car repairs increased 33.8 per cent in ratio, the dif- 
ference being that the ratio was 1.024 in 1916 and 1.370 
in 1925. 

In the case of freight locomotives the following shows 
the gross ton miles hauled and the relation of the loco- 
motive ton mile to gross ton miles hauled: 


Per cent loco. ton-miles 
Billion Billion Billion — ‘— — ae 
gross ton net ton- loco. ton- To gross tor To net ton 
leshauled miles hauled miles run miles! c miles hauled 
869 761 108 12.4 14.2 
815 113 12.1 132.2 
4 987 137 12.1 14 
954 ] | 772 2 
l 1,023 ] 1 
1,24 1,099 147 11.8 


This shows that more work has been done by in- 
dividual freight locomotives and that the gross ton- 
miles hauled per locomotive ton-mile, arrived at by 
deducting the net ton-miles from the gross ton-miles, in- 
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cluding locomotive and tender to indicate the locomo- 
tive ton-miles, resulted in a lesser per cent of the total in 
1926 than in 1921, or a reduction from 12.4 per cent to 
11.8 per cent, a benefit of 5 per cent resulting. At the 
same time the per cent of locomotive ton-miles to net 
ton-miles decreased from 14.2 per cent to 13.3 per cent, 
a benefit of 6.3 per cent resulting. The gross ton-miles 
in 1926 were 43 per cent more than in 1921. The net 
ton-miles were 44 per cent more. It is thus apparent 
that the relation of net ton-miles carried to total train 
weight has improved. The locomotive ton-miles in this 
period increased only 36 per cent as compared with 43 
per cent for total gross ton-miles, this being another way 
of expressing the greater efficiency obtained. The aver- 


' 








Chart D—Transportation, Fuel, Enginehouse Expense and 
Locomotive Repair Cost Ratios 


ag 
face of this improvement in performance, indicating 
the need for close study and positive methods to be 
applied in assisting still greater utilization of the trans 
ortation plant. The aggregate tractive force capacity 
f all classes of locomotives, that is, freight, passenger 
and switch, increased 10 per cent in the same period, 
which is less than the business increase. 

It is interesting to note, in this connection, the cost per 
locomotive mile for repairs, fuel and enginehouse ex- 
pense from 1916 to 1925, inclusive, as shown in the 


ge miles run per locomotive per year decreased in the 


| 
i 
( 


following tabulation. 
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Cost Per Lcccmotive Transportation Service Mile 


Enginehouse 


R = 
Aepairs, Fuel, expense 
cents cents 
4 4 S¢ 
7 4 4 x 
y 74 > 4¢ ( 
’ > ths 7 
n 01 ‘ ] 
; » 
- y.2 34 8 
l 3.12 31.18 7 ¢ 
4 2.89 7.0 
7.28 24.72 é 
Per cent in 1925 over 1 ¢ 128 69 


In this respect the cost per mile for fuel was 69 per 
cent greater in 1925 than in 1916, whereas the cost of 
enginehouse handling was 144 per cent greater, from 
which it is evident that improvement in roundhouse facili- 
ties and methods is an important issue for consideration. 
\t the same time in this respect locomotive repairs were 
128 per cent greater. 

Enginehouse Expense Still High 


Enginehouse expense has not decreased in cost as 
rapidly as it should, particularly in view of the fact that 
the increased utilization of power should reduce the 
frequency of enginehouse care in relation to mileage 
run. Terminal facilities are of the greatest importance 
in this respect. Improvements along this line may 
be considered from two viewpoints, one being the design 
and equipment of the enginehouse plant and the other 
being the number of roundhouses needed for a given 
service. In the latter case, it has been found that the 
average distance between roundhouses ranges from 60 
miles on some lines to more than 100 miles on other 
lines and it is, at once, apparent that the cost of engine- 
house expense, in relation to mileage run, will be high or 
low according to this general situation. In the other 
case, it is of great importance that track layouts be such 
as to reduce hostler service to a minimum since this is a 
rather large proportion of enginehouse expense. This 
applies to inbound and outbound tracks, ash pit location, 
coaling, watering and sanding facilities, turntable 
capacity, etc. Aside from these elements, the handling 
of cinders is also a large expense and devices for re 
ducing labor cost are desirable. ‘The cost of boiler wash 
ing is a particularly large element in this expense and 
water pressure, together with hot water facilities, de 
termines the efficiency of this work, affects the cost and 
also affects the fuel performance in a measure. Hot water 
washout plants result in making roundhouse stalls avail 
able to a greater extent through speeding up the opera- 
tions and also save locomotive fuel used in firing up 
The installation of such facilities has added to the im- 
provement in fuel performance in recent years. The in 
dications are that enginehouse expense will eventual] 
cost approximatly 6 cents per mile or less until ther: 
is an increase in the number of new or rehabilitate: 
pivotal terminal facilities provided for more efficiently 
handling locomotives when a further reduction in cost 
per mile may be expected. 


Freight Cars 


\ 


Progress has been made in the design, maintenance 
cost and performance of freight train cars in the ten year 
period referred to. Car shortages have practically dis- 
ippeared. At the same time the number of freight cars 
owned by Class I carriers increased only 4.7 per cent, 
but the aggregate carrying capacity increased 16.3 pet 
cent while the average carrying capacity increased from 
11.0 tons to 44.8 tons, or 9.2 per cent. The propor 
tion of the total cars which are of steel construction, that 
is, all steel, steel framed or steel underframe, etc., in 
creased from 57 per cent to 73 per cent. 

The cost of maintenace increased from S83 per car 
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6, or 88 per cent. The cost of maintenance per car 
le mcreases from .81 cents to 1.39 cents, or 71 per 
, uring this time the average miles run per car 
reased from 10,000 to 11,150, or 9 per cent. It has 
wn that the maintenance cost of freight cars 

ned more rapidly than that of locomotives in the 
five vears and the conditions bringing this about 
er considerablv in the matter of policy. The life 
eight car is about two-thirds that of a loco- 
tive; this at least has been the past experience. For 
eason the renewal periods occur more frequently 
lescence is a greater factor. The rate of turn- 


freight cars has been found to be high on some 
ind where this has been consistent with what 
needed the maintenance cost has been reduced 
ery materiall The following tabulation shows the 
er cent of total cars retired and acquired in each year 
he past ten vears and other elements which affected 
tenance and pertormance 


Re : 
ge Average Repair Repair cost per Ratio of 
I g st per cost aggr.ton repairst 
ar-year, cents per apacit oper 

tons llars ar-mul dollars per cent 

2.28 14 

4 ¢ 4 4 

4 8.457 

These trends are illustrated on chart “F” which in 
cate he nover has affected the cost of repairs 
that the cars of wooden construction have been re 
ired very largely since 1922. The characteristics of 
over trends will change somewhat as the proportion 
cars of steel construction become larger, as this may 


crease the average life, provided current repairs are 
lequately maintained. 

The effect of car construction and maintenance on 
iin performance is shown in the following tabulation 
is to gross tons per train, excluding locomotive and 


tender, net tons per train and the resultant weight of 


* ty 
| ‘ 
} t. tor T . 
( y P Pe ent per loaded 
« t t ir wt car mile 
k4 4 4.7 4.2 
+¢ 3.9 39.7 
R2¢ 4¢ 7 4( 
® ; 5.0 44 
44 87 4 ’ 4.1 44.4 
t + + 


[his shows that the per cent of car weight to total 
rain load has been increasing and the per cent of net 
| carried has been decreasing and that the question of 
car construction in relation to dead weight is before us to 


a marked degree. It is necessary to await the results of 
the future to determine whether the question of car 
veight and design is going to result in a cheaper trans 


portation cost from this viewpoint. We are, neverthe 
less, faced with the fact that in this period gross tons per 
train increased 21 per cent, while net tons per train in- 
reased only 18 per cent and at the same time car weight 
nereased 23 per cent. Much has been said about obtain- 
reater loading per car, but this is a traffic problem 
we have been concerned with the car strength in 
relation to train performance with the hope that the 
ge load per car would increase in proportion and 
compensate for the work which it has been neces 

sarv to do to operate larger trains with greater reliability 
movement The strengthening of cars has been a 

in the reduction of transportation 
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expense, even though the average load may not have in- 
creased the earnings per car as desired. The load factor 
has not increased with the load carrying capacity, but the 
net ton-miles per freight car mile increased approxi- 
mately 30 per cent in the latter portion of this period. 

In the matter of freight car maintenance much can be 
done in classifying freight equipment by age, character 
of construction, frequency of heavy repair work, etc., so 
as to bring about heavy repairs in a balanced manner. 
\ study of the relation of light repairs to heavy repairs 





} 

| 

Lo 

Chart F—Trend of Freight Car Repair Costs, Turnover and 
Construction 


develops the fact that with a given ownership the char- 
acter of construction will lend itself to a rather definite 
period of reconditioning. Progress along this line can 
be made to a considerable extent, but it involves the 
regulation of shop forces as between light and heavy 
work to permit of establishing more definite plans for 
providing facilities of proper capacity. While this has 
been worked out in a general way, much can be done to 
concentrate heavy freight car repairs and reduce the cost 
by reason of volume handled somewhat similar to the 
back shop arrangement for locomotives. Any attempt to 
do heavy repair work at light repair points will naturally 
increase the cost of such work. 

The number of passenger train cars owned by Class I 
carriers increased only 4.8 per cent in the past ten years. 
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The character of ownership as to types of cars shows 
that the number of coaches increased only 0.4 per cent, 
dining cars increased 8 per cent, baggage cars increased 
29 per cent and miscellaneous types increased 14 per cent 
in this period, but combination cars remained practically 
the same, and there was a decrease in the number of rail- 
road owned emigrant, parlor, sleeper and postal cars. 
‘The number of cars of steel construction was 32 per cent 
of the total 1916 and this increased to 51 per cent in 
1925 

With the increase in the number of steel constructed 
cars, there has been practically no appreciable decrease in 
maintenance and we are, therefore, confronted with 
the problem of further improving the character of mate- 
rials used so as to reduce the heavy repair frequency. 
The major portion of repairs to passenger cars is heavy 
repairs, and in this respect passenger car maintenance 
differs in character from that of locomotives and freight 
cars. That being the case, the question of passenger car 
designs and material is very important and should be 
given careful study 

Very little, if any, improvement has been made in the 
character of repair facilities to handle passenger car 
work. It would seem well worth while to have this mat- 
ter studied for the general good, and each carrier can 
well afford to go into this question very fully. The 
efforts along this line will be well worth while and should 
be made so as to bring the relative cost of maintenance 
of passenger cars to a more satisfactory basis. In cer- 
tain sections, due to competitive conditions, the proper 
upkeep of passenger train cars is almost a first call upon 
management, because where passenger service is not 
maintained upon a high level, in such circumstances, the 
railroad may fail largely in attracting an adequate pro- 
portion of freight business and no members of the rail- 
road family have to bear this urge more peculiarly than 
do the mechanical officers, thus adding to their expenses 
for the good of the railroads as a whole, being in sub- 
stance a form of public contact. 


ct St, 


Summary 


The year 1916 was taken merely as a matter of a ten 
year comparison and that year in itself was no particu- 
lar criterion. However, we are interested in the actual 
cost of repairs and the relation of the cost of maintenance 
and operation to operating revenue. When using the 
latter as the basis, it has been found that locomotive re- 
pairs consumed 36.8 per cent more of every dollar earned 
in 1925 than in 1916, passenger car repairs consumed 
33.7 per cent, freight car repairs 15.3 per cent, engine- 
house expense 28.1 per cent and transporte ition expense 
7.1 per cent, with a decrease of 4.7 per cent in the cost 
of fuel. 

Locomotive repair costs can be reduced by owning and 
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the business 
handled and having maximum 
utilization in freight service consistent with a balance 
between transportation expense as to trainmen, repairs, 
enginehouse expense and fuel consumption; and having 
maximum utilization of passenger power with as small 
a number of units as is consistent with the business and 
of a size not too large for the trains handled. 

Passenger train car repair costs can be reduced by im- 
proving materials and design with a view to obtaining 
greater service between heavy repairs and at the same 
time increasing the mileage performance by better utili- 
zation so as to keep to a minimum the number needed 
for the service. 

Freight train car repairs can be reduced by more 
systematic attention, maximum utilization and proper 
construction. Questions of design are being given care- 
ful consideration by this association and work along this 
_ has shown marked results. Repair costs are affected 
by the number of cars maintained and it is imperative 
that the number be reduced to actual requirements. It 
is possible to obtain greater utilization of freight cars 
because the mileage run per car per year is still too low. 
Giving cars major repairs at proper intervals to avoid 
running them beyond the major repair period, systema- 
tizing heavy repair work and reducing the amount of 
damage to cars in trains and yards as well as by shippers 
should result in reducing the cost. 

Enginehouse expense can be reduced by operating 
only those terminals which are actually needed, ac- 
complished by increasing the length of runs and by im- 
proving terminal facilities actually required. 

Doubtless, further savings in fuel cost will be made in 
the future by increasing the locomotive performance 
and decreasing the turnings in relation to the mileage 
run. 

Transportation expense has a considerable bearing 
upon maintenance expense as the two are more or less 
related. The utilization of power and cars can be in- 
reased and while this may mean larger and fewer trains, 
the question of balancing the savings from such opera- 
tion with what may be incurred in train and engine crew 
overtime as compared with running lighter and more 
trains to reduce overtime of trainmen is one that, if 
solved, should reduce transportation cost accordingly 1 
relation to equipment performance. 

Much remains to be done by this and other railroad 
associations in the matter of improving operating and 
maintenance conditions. The unit rate of revenues and 
the revenue volume do not fluctuate uniformly with the 
unit rate of expense and consequent expense volume, but 
the work of improving the performance and reducing the 
cost will constantly remain before us and efforts along 
such lines are laudable. 


number for 


sufficient 
large locomotives and 


maintaining only a 


Report of General Committee 


Division at the present time includes 
398 memberships in the American 
addition thereto, 211 railroads, as- 
sociate members of the American Railway Association. These 
railroads, members and associate members of the American 
Railway Association, have appointed 1,241 representatives in the 
Mechanical Division. In addition there are 967 affliated mem- 
bers and 164 life members in the Division. 


The membership of the 
206 railways, representing 
Railway Association, and, in 


Manual of Standard and Recommended Practice 


The revision of and additions to the Manual of Standard and 
Recommended Practice as a result of recommendations of com- 
mittees at the 1926 annual meeting as approved by letter ballot 
been issued in the form of looseleaf pages to be inserted 


Manual. 


have 
in the 








Interchange Rules 


The recommendations of the Arbitration Committee and the 
Committee on Prices for Labor and Materials, approved at the 
1926 annual meeting, were incorporated in the Rules of Inter 


August 1, 1926, and some 


January 1, 1927 


change, some by supplement issued 
a reissue of the rules effective 


Periodical Repacking of Journal Boxes 


The provision in Interchange Rule 66 making the car owner 
responsible for the cost of periodical repacking of journal boxes 


approved in the report of the Arbitration Committee at the 


1926 Annual Meeting was considered by your committee and 
the effective date extended to May 1. 1927, in the Interchange 
Rules issued January 1927. This effective date has since been 
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extended to May 1, 1928 as announced in Circular No. D.V.- Limit Load Stenciling 
S05 hese extensions have been made to enable car owners to ore ; 
mplete attention to their own equipment and also to enable he rule relative to stenciling freight cars to show load 
, be taken with respect to revision of the present recom- limit apparently is being followed up very rapidly. It is urged, 
however, that each car owner canvass the situation with a 


packing of journal boxes as will be recom- 


1 
mended practice for 
! Lubrication of Cars and Loco- 


_ommittee on 


Loading Rules 


commendations from the Committee on Loading Rules, 


considered at the 1926 Annual Meeting and approved by letter 
ballot of the members, were incorporated in a reissue of the 
rules issued, effective January 1, 1927. In addition, upon recom- 
mendation from the Committee on Loading Rules, a supplement 

the rules was issued, effective May 1, 1927, covering certain 
modifications. These modifications were all developed with the 

peration of the shippers and were felt to be of sufficient im- 
portance to be made effective immediately without awaiting 
the usual letter ballot action 


Tank Car Specifications 


The tank car specifications containing revisions approved by 


letter ballot last year have not been reissued for the reason 
that the Interstate Commerce Commission is issuing specifica- 
tions covering the tanks of such cars used for transporting 


It was felt advisable to wait until the 
Commission's specifications were issued 
Railway Association specifications, 

The Committee on Tank Cars 
to cover tank 


commodities 
Commerce 
American 
conflict 


dangerous 
Interstate 
issuing the 
so there would be no 


betore 


is revising the specifications of the Association 
cars not used for the transportation of dangerous articles and 
to cover underframe, truck and other car construction details 


all tank cars 


Mechanical Inspection Department 


The mechanical inspection department of the division has 
continued, throughout the year, making investigations cover- 
ing repairs to foreign cars and billing therefor. Where definite 


been found as a result of these investigations, 
made to the car owners, in accordance with 
Association 


overcharges have 
refunds have been 


the billing regulations of the 


Welding Rules 


In accordance with authority received from the individual 
railroads the General Committee has arranged to represent 
the railroads in negotiations with the Bureau of Locomotive 


lat 


Inspection relative to welding rules 


Joint Investigation of Tank 
Car Appliances and Devices 


In co-operation with the American Petroleum Institute and 
the American Railway Car Institute, Mr. D. V. Stroop of the 
United States Bureau of Standards has been employed for a 


mited time to conduct tests and investigations of tank car 
| 


applian es and devices 


The International Railway Association 


been General 


Meeting of the 


have submitted by the 


The following 
International 


for discussion at the 


questions 


(Committe 
Railway Association at Madrid, Spain, in 1930: 
Future evelopment of locomotives with high boiler pressure, either 
with limited cut-off 
I uluminum alloys for passenger cars 
High speed electric locomotives 
4 Development of Diesel-electric locomotives 


Rule 112—Settlement for Rebuilt Cars 


lhe committee in its report last year advised the members of 


the complaint filed by the Bangor and Aroostook relative to the 
rules of the association govermng the settlement for cars 
destroved and of the arrangement made for defending the rules 


This hearing has 
down by the Com- 


Commission 
been handed 


ommerce 
ision has 


before the Interstate ‘ 
held, but no dec 


mission to dat 


been 


Elimination of Brake Pipe Angle Cocks 
from Passenger Equipment Cars 


recommending the elimination of angle 
train cars failed to receive sufficient votes 
being: in favor, 596 votes; against, 440 


The letter ballot 
cocks from 


for adoption, the vote 


passenger 


votes 

The members are urged to make definite tests to convince 
feasibility of this proposition and the matter 
at a later date. 


themselves of the 
submitted again to letter ballot 


will be 


view of completing this stenciling within the time limit. 


Study Covering the Cost of 
Transferring Bad Order Cars 


The committee considered jointly with the General Com- 
mittee of the Transprotation Division question of economic loss 
in transferring bad order cars, and as a result of this joint 
consideration, there has been submitted to the General Com- 
mittee of the Operating Division a tentative formula covering 
the elements of cost involved, .with the recommendation that 
this formula be applied to the transfers at a number of impor- 
tant gateways to develop actual cost of transferring bad order 
cars when all items of cost are included, and after this applica- 
tion of the formula has been made recommend such changes, if 
any, which may be necessary to make it a practicable formula. 


Investigation of the Rules for Car Hire Settlement 
Between Carriers, I. C. C. Docket No. 17801 


The first hearing in this case was held at Washington, March 
8 to 12, 1927, inclusive, and was devoted almost entirely to 
the presentation of general testimony by the Short Line Asso- 


ciation in support of its request for a modification of Per Diem 
Rule 6 involving settlement between subscribers to the Per 
Diem Rules Agreement and their non-subscribers connections. 
Some individual cases were also heard, and most of them in- 
volved requests of individual short line railroads to be permitted 
to make settlement for car hire in accordance with the so-called 
Birmingham Southern Rules. There was presented by the 
special committee on behalf of the American Railway Asso- 
ciation general testimony in support of the Per Diem Rules. 

It is expected that further hearings will be held in various 
sections of the country, but the time and place of such hear- 
ings have not yet been announced by the Interstate Commerce 
Commission. 


Designs for Standard Cars— 
Location of Safety Appliances 


In designing standard box cars the Committee on Car Con- 
struction was confronted with the problem of making a satis- 
factory application of safety appliances with particular reference 
to the relation of the side ladder, roof handhold and sill step. 

Upon recommendation from that committee, the proposition 
to change the distance from the center of the truck to the end 
sill striking face, on house cars, from 5 ft. 0 in. to 5 ft. 6 in. was 
submitted to letter ballot of the members. This ballot resulted 
in a large majority vote in favor of this change as follows: 
in favor, 1,954 votes; against, 622 votes. The Committee on Car 
Construction has been instructed to retain the 5-ft. dimension, 
if possible, for open top cars. 


Proposed Changes in Existing Tariff 
Regulations Covering Overloaded Freight Cars 


The question of proposed changes in existing tariff regulations 
covering overloaded freight cars has been referred to a joint 
conference of representation of the Traffic, Transportation and 
Mechanical Divisions. 


Postal Car Matters 


Committee has appointed the 
represent the Division in conferring 


following sub- 
with the 


The General 
committee to 


Post Office - ec" on matters effecting Postal Car Speci- 
fications: CC. E. Chambers (chairman), Central Railroad of 
New Jersey; F. H. Hardin, New York Central, and W. F. 
Kiesel, Jr., Pennsylvania. 
Term of Chairman 
After careful consideration and trial it is felt that the term 


of chairman of the division should be increased to two years to 


extend between the month of June of the even years. The 
chairman to be elected and installed in connection with the 
conventions held with exhibits. It is therefore recommended 


that Sections 7(a) and 7(b) of the Rules of Order be amended 
to read follows: 


Section 7 (a). The officers, except as otherwise provided herein, shall be 
elected at the regular meeting of the Division held in June of each even 
year and the election shall not be postponed except by unanimous consent. 

Section 7 (b). The chairman and vice-chairman of the Division shall be 
elected by written or printed ballots each even year, the candidate receiving 
a majority of the votes cast shall be declared elected and shall hold office 
for two years or until their successor shall be elected. 
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Life Members 


The following have been made life members of the Division 
iring the year 


ned Name Title and railroad 
907—Dickinson, F. W M. C. B., Bessemer & Lake Erie 
07—Diehr, C. FP. M. M., New York Central 
7 Harris, ( M Vice-Pres., Hagerstown & Frederick 
Henry, W. C. A. Eng. of Motive Power, Pennsylvania 
7—James, Chas. Mech. Supt., Erie 
107—Lamar, A M. M., Pennsylvania 
305—MacRae, J. A Retired) 901 Summit Av., Minneapolis, Minn 
1907—Mechling, J. E Spec. Insp., S. W. Region, Penna 
7~Mengel, J. L M. M., Pennsylvamia 
107—Miller, E. B. D. M. C. B., Baltimore & Ohi 
907—Montgomary, H. S. M. P. & R. S., Rutland. 


} Oviatt, H. ¢ Standard Stoker Co., Inc 

“ Prendergast, A. P. Mech. Supt., Texas & Pacific 
107—Richardson, L. A. G. S. M. P., C. R. I. & P 
907 Rockfellow, W E. D. G. C. F. (Retired), N. Y. ¢ 


7—Seddon, C. W Ss M P., Duluth, Missabe & Northern 
Selloy, S. H. G. F. ¢ D., Becton & Albany 

7—Shelaberger, ] M. M., Southern Pacific. 

7—Sitterly, W. H G. C. L., Pennsylvania. 

7—Van Brimer, Geo. Gen. Supt., Colorado & Wyoming. 

7—Wyman, R. I M. M., Lehigh & New England 
Wallis, J. T Assistant Vice-Iresident, Pennsylvania 


Obituaries 


The secretary has been advised of the death of the following 
embers durmg the year 
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Name Title and railroad Died 
Alquist, P.—M. C. B., D. L. & W......... ; May 4, 1927 
Downing, I. S.—G. M. C. B., C. C. C. & St. L Jan. 15, 1927 
Mackenzie, ] 2468 Arlington Rd., Cleveland, O Mar. 19, 1927 
Parks, G. E.—M. E., 7 


Michigan Central.....- , May 15, 192 
Umpleby, C. H M. M., New York Central.... : 


Nominating Committee 


The committee recommends that no ballot be taken this 
year for members of the Committee on Nominations. The 
present committee is composed entirely of past presidents of 
the former Master Car Builders and Master Mechanics Associa- 
tion and past Chairman of the Mechanical Division. It is 
recommended that the present committee be continued 

The report is signed by L. K. Sillcox (chairman), Chicago, 
Milwaukee & St. Paul; G. E. Smart, Canadian National; C. E. 
Chambers, Central Railroad Company of New Jersey; C. F. 
Giles, Louisville & Nashville; E. B. Hall, Chicago & North- 
western; A. Kearney, Norfolk & Western; J. E. O’Brien, Sea- 
board Air Line; John Purcell, Atchison, Topeka & Santa Fe; 
J. S. Lentz, Lehigh Valley; J. A. Power, Southern Pacific 
Lines in Texas and Louisiana; O. S. Jackson, Union Pacific ; 
F. H. Hardin, New York Central; A. R. Ayers, New York, 
Chicago & St. Louis; S. Zwight, Northern Pacific; A. G 
Trumbull, Erie, and R. L. Kleine, Pennsylvania. 


A motion was carried that the report of the General 
Committee be approved as a whole. 


Report of Committee on Nominations 


The terms of office of the chairman, vice-chairman and seven 
members of the General Committee expire June, 1927. 

Section 7 (a) of the Rules of Order provides that officers of 
e division shall be elected at the regular meeting of the divi- 
sion held in June of each year. In view of the fact that the 
General Committee will recommend in its report a modification 
f this provision of the Rules of Order to provide for extending 
the term of officers to two years, to expire on the even year, and 

order to make this fully effective in June, 1928, your com- 
mittee nominates the following for the office of chairman and 
vice-chairman 

For chairman—Term expiring June, 1928: L. K. Sillcox, gen 
ral supermtendent motive power, Chicago, Milwaukee & St. 
Paul 

For vice-chairman—Term expiring June, 1928: G. E. 

ief of car equipment, Canadian National 

\s the terms of seven members of the General Committee 


Smart, 


expire in June, 1927, your committee nominates the folow 
ing to serve until June, 1929, as members of the General Com 
mittee: A. R. Ayers, assistant general manager, New York, 
Chicago & St. Louis; F. H. Hardin, assistant to president, New 
York Central; O. S. Jackson, superintendent motive power and 
machinery, Union Pacific; J. S. Lentz, master car builder, 
Lehigh Valley; J. A. Power, superintendent motive power and 
machinery, Southern Pacific Lines in Texas & Louisiana; A. G 
Trumbull, chief mechanical engineer, Erie, and S. Zwight, gen- 
eral mechanical superintendent, Northern Pacific. 

The report is signed by F. W. Brazier (chairman), New 
York Central; H. T. Bentley, Chicago & North Western; C. E 
Chambers, Central Railroad of New Jersey; J. J. Hennessey, 
Chicago, Milwaukee & St. Paul, and John Purcell, Atchison, 
Topeka & Santa Fe. 


On motion, the report was received. 


Report on Design of Shops and Engine Terminals 


The report which your committee 
submits this year is based upon a 
resolution that was passed at our 
1926 convention, in connection with 
this committee’s report to the con- 
vention, to-wit 


(Moved)—the report of the Committee 
on Design of Shops and Engine Terminals 
be accepted and the committee be con 
tinued with instructions that consideration 
be given a system and a layout of shop 
that will insure a car being taken from 
revenue service in bad order, and returned 
to service in good condition in the least 
time and at the least cost 





Photo Bachrach The methods of repairing cars 
W. A. Callison must vary necessarily to meet the 
Chairman different types of construction and, 


also, usually conform to a _ pro- 
vram which appears best to the shop supervision, or the 
railroad management. Therefore, shop methods in the repairing 
cars have not been and probably never will be standardized 
every particular. Certain details of repairs, however, such 
s wheel shop practices, follow the same general methods in 
nearly all shops. This has been brought about, largely, by 
onforming shop methods to meet the standards set, from 
time to time, by the A. R. A. Committee, and also by improve- 
nents in machine tool construction, which have been stand- 
irdized by practicaly all builders of wheel shop machinery. 
There iss now in use a method of repairing cars which has 
commanded a great deal of attention in recent years, and that is 





the so-called “progressive system.” This system has been men 
tioned in previous reports of this committee—in 1925 in cor 
nection with layout for a passenger car repair plant, and in 
1926 when a layout for a freight car repair plant was sub 
mitted. The progresive system is now quite common in rail 
road shops throughout the country, but it is not operated 
in identically the same manner in all shops. To gain a better 
idea of how extensive the progressive system has been adopted, 
how it is operated on the several railroads, and of the results 
that are being obtained, the committee sent out a questionnaire 
to the principal railroads of the United States, and Canada. 
Replies were received from 64 railroads, owning 2,036,855 cars, 
or 75 per cent of the total number of cars owned by all of the 
railroads in these two countries. 

The replies indicate a lively interest in the subject, and con- 
tain a great deal of information. We are giving below the 
questions asked, and following same a summary of the replies 

1—Do you use the progressive system in any of your car repair plants? 
If so, do you repair at one time a comparatively large number of cars of 
one series, or do you take in cars regardless of series or class? 


_ Replies indicate that of the 64 railroads answering the ques- 
tionnaire, 28 railroads, representing 1,364,573 cars, stated they 
were using the progressive system in some form; while 36 roads 
owning 672,282 cars, stated they were not using such a system. 
Nearly all replies reported that to use the progressive system 
successfully it is necessary to take in cars by series—that is, to 
put through the shop at one time a considerable number of 
cars of the same general series, and in about the same general 
condition with respect to needed repairs. 
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Cross-Section of the Supplemental Layout 


or | uniformity in the method of moving the cars through 
t hop, and from the data submitted we are attempting to 
program which is a sort of composite 
received 

positions—for all 


below a 
or ill 0 | the 


Total number of 


re plies 


steel cars usually nine, 


und for composite or wood cars seven 

tion No. 1 Stripping—Some shops make two “spots” in 
the “stripping position.” The first for removing wood parts 
and the second for removing steel parts Also other shops in- 


clude in the stripping position a spot for sand blasting steel 
part 
n No. 2. Repairing trucks—Some railroads repair 
at t position, while same are at car. Other railroads 
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Position No. 8 


Position No. 9.—Painting and stenciling. On some railroads 
certain parts, such as siding and steel sheathing are given one 
or more coats of paint before being applied, and there is also 
a practice of having some parts painted on the repair track by 
second shift men after such parts have been applied by the first 
shift men 


Applying airbrakes and safety appliances. 


Type of Shop Required for Progressive Repairs 


3——Please criticize attached plan shown in A. R. A. shop committee 
report (p. 1570, Daily Railway Age, June 10, 1926), stating if same is 
applicable to your repairs, and if not, state and show in red pencil the 


i 


alterations you would make, and support your reasons for such changes. 


Only two railroads stated that this plan would not be satis- 
factory to meet their respective requirements. Nearly all rail- 
roads approve of the plan as a whole, with the reservation that 


some details may have to be changed to meet particular require- 
ments. Following is a summary of principal criticisms, and the 
committee’s reply to them: 

Suggestions have been made by several roads that the plan 
should be modified as to size, to conform with number of cars 
to be handled. The arrangement in the plan submitted allows for 
a considerable variation in size without destroying the plan 
Criticisms have been made by several roads that the 
tranesfer table should be eliminated, so as to operate the plant 
as a double-end shop with no return movement of cars through 
shop. The committee states that while there is merit in the 
through movement plan, yet the return movement layout has 
much to recommend it; for by the return through the shop 
the parts taken from a car during the stripping are repaired 
and picked up, and applied on the return trip, thus making a 
saving in labor of handling such parts. The double-end shop 
with through movement requires more ground for trackage, 
which may not be available. Since both plans have their 
respective merits, the choice is resolved down to one of space 
available and type and construction of cars to be repaired 

It has been mentioned by some roads that the fabricating shop 
is too large. It has been the observation of the committee during 
the inspection of a number of shops, that many do not have 
enough room in the fabricating department 

Criticism has been made that the fabricating shop should be 
outside of the main shop. This criticism has merit, but such 
an arrangement would mean transporting many parts from 
the stripping floor to the fabricating shop, for straightening and 
repairing, and returning them to the erecting fi 

In this connection it has been pointed out that there would be 
some difficulty in handling large parts from fabricating floor to 
the erecting floors, such as steel car sides and ends. To facilitate 
this latter operation the committee suggests locating a riveting 
pit in one erecting bay. In this arrangement sheets are handled 
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Supplemental Drawing to Car Shop Layout Shown in 1926 Report in Which Provision Has Been Made for a Gap Riveter 
and Riveting Pit in the Erecting Bay % 


' ind send them to a truck repair shop, and 
put rou the shop on “dolly” trucks, and replace 
t I t s under the car as it leaves the shop 

mes.—In this position frames are 

w members applied 
; Applying steel siding and end sheets, tting 

act und reaming holes 
tin \ separate riveting position is 
' tained | ractically all of the railroads replying to the 
Not \\ mposite and wood cars positions Nos. 4 and 


position No. 3 


siding, and all other parts 


boards, and doors. 


running 





floor to the riveting pit and 
crane 


by jib cranes from the fabricating 
complete sides and ends transported by the erecting bay 
to the car. 

Several roads state that a separate truck shop is not necessary 


as they prefer to repair trucks at the position of the car. This 
does not interfere with the general plan or operation of the 
shop 

Exception has been taken to repairing wood and steel cars 


practice is followed in nearly all 
separate all steel 


in the same shop. This 
shops at the present time as few roads have 
and all wood shops. 

Criticism has been made that the finished lumber shed should 
be on the’ opposite end of the planing mill, from that shown on 
the plan submitted. The best position for the finished lumber 
storage is that nearest the place where the lumber is used. On 
account of ground restrictions, this position is seldom attained ; 
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wever, 1f the ground space permits it would be more desirable 

move the finished material shed nearer the shop, or reverse the 

sition of this shed and dry kiln and lumber yard if this 
gives any advantage in a particular shop layout 

Conclusions and Recommendations 

from the evidence submitted in the questionnaire, and from 

servations in shops, made by your committee, the following 

clusions are drawn 

1—The progressive system has many advantages over th 
practice of taking cars into the shop as they come, regardless 

eries, class kind of repairs needed 

2—The progressive system will reduce the cost of repairs as 


be handled in bulk 


any operation can 
peration is performed 


required for 
the point where the 


x 
material 


The quality of the work performed will be improved due t 

the fact that each man will become a specialist on some particular 
peration 

4—The supervision required will be reduced and the output 


of any shop will be increased, other conditions being equal 
5—To operate the progressive system successfully necessitates 
hopping at one time, a large number of cars of the same series 
nd requiring the same general class of repairs 

The committee recommends that when new car’ repair plants 
to be constructed the submitted layout be given consideration 
the view of operating on a progressive system, and the 
size to be determined by the requirements of the equipment 
owned by the railroad 

[he committee also recommends that when extensions to 
repair facilities are needed an any railroad study be given to the 


f 


with 


Cal 


existing car repair plants to determine if they can be re- 
arranged as to trackage, buildings, etc., to operate on a pro 
gressive system 


(chairman), Chicago, 
Pennsylvania; B. P 


Brossart, Cleveland, 


The report is signed by W. A. Callison 
Indianapolis & Louisville: I. M. Henry, 
Phelps, Atchison, Topeka & Santa Fe; J. A 


Cincinnati, Chicago & St. Louis; J. Burns, Canadian Pacific, 
nd George F. Hess, Wabash 
Discussion 
L. Richardson (B. & M.): Some twenty vears ago 


there was quite a discussion between the advocates of 
the longitudirtal and transverse tvpe of locomotive shops 
and they were somewhat evenly divided. Today it is 
all transverse. The Southern changed over at Birming- 
ham, the Union Pacific at Chevenne, and the Pennsyl- 
vania at Altoona. There are some individual plants 
operating on a semi-transverse system. I regret. very 
much that the committee has not covered that phase, be 
cause I feel that eventually the transverse type of pro 
gressive car shop is going to stand on a par with the 
longitudinal shop. 

C. E. Chambers (C. N. J.): I am heartily in accord 
with the double-end shop. It has many advantages over 
a reverse movement. It is true that the ground is not 
probably always going to be what you like, but it would 
be extremely advantageous to the railroad companies to 
get the ground and then put the shop on it. By having 
a continuous movement through the shop, there are many 
advantages, like passing out through the sand-blast 
building, paint shops, and then stencilling, and through 
1 lead track where the cars are moved over the scale, 
which is the last thing to do before they are turned over 
to the transportation service. 

G. E. Smart (C. N.): In the Montreal plant of the 
Canadian National, you will find cars being repaired un- 
der the progressive system. It is a single-ended shop, an 
old shop, but now our plans are prepared to have a mod 
We are limited as to space, and will have to 
build a single-end shop. That is the determining factor 
in many cases, although there are points against the 
double-end and single-end shops. 

We have another shop in Toronto which the motive 
power department of the Canadian National, unfortu- 
nately, had no use for, but, fortunately for the car de- 
partment, we have made use of that as a steel car repair 
shop. We are repairing in that shop on the progressive 


ern shop 
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system. It was laid out with a transfer table and with 
the bays similar to what you would see in a locomotive 
shop. We have had to adapt the method of repairs to 
the type of a shop. 

But 
You have got 


[ am in favor of the progressive system of repair. 
we have got to give careful study to it. 
to select and repair your cars in series. 

G. F. Hess (Wabash) : As far as locomotive shops are 
concerned, I have always been in favor of the transverse 
type. When I went to the Wabash the main shop was 
longitudinal and it was practically up-to-date at that time. 
It has since been changed, and now we have a transverse 
shop. The new shop was put in operation in February. 
Since that time we have had a tornado which has taken 
the roof off and the we st side of the new shop out, so 
we have not really gotten started vet. 

Mr. Smart: We have been invited to visit the Cana 
dian Pacific shops. The locomotive shop is of longi 
tudinal design. You will find a modern freight car shop, 
longitudinal, and the passenger shop, transverse. On 
the Canadian National, we have both transverse 
longitudinal locomotive and passenger car shops. 


and 


[he new layout that we have prepared and which we 
are starting this year at Montreal, will have a transverse 
locomotive shop, a longitudinal freight car shop, and a 
transverse passenger car shop, with transfer table be- 
tween shops on either side. 

J. J. Tatum (B. & O.): We have some modern loco- 
motive shops on our road that we feel proud of. Our 
car shops are of the old type in which the new system 
has been worked, beginning about 1920. To the pres 
ent time, we have rebuilt with the progressive method 
about 90,000 cars. We have built new bodies for about 
8,000 cars which included all-steel hopper cars, both of 
50,000 and 70,000-Ib. capacity. We have also built our 
new all-steel underframe caboose cars. 

For a number of years I thought it was necessary that 
we have a new freight car shop somewhere. Many plans 
had been drawn. Some of them represented an expen 
diture of two or three million dollars. During the period 
of heavy equipment rehabilitation with these inadequate 
shops, we had to call on contracting shops to repair ort 
rebuild about 10,000 cars a year. But fortunately, with 
the spot system we have discarded a number of our 
shops because we have no use for them; we have built 
no new shop because we don’t need it; we have main 
tained our equipment in B. & O. shops with B. & O. men, 
and we believe that we have repaired our equipment as 
cheaply as any other railroad. We know that we have 
repaired it more cheaply than in the past. If it were 
necessary to build a new shop I would recommend that 
we build a double-end shop, because that is best for the 
spot system. Perhaps some wooden cars or steel under 
frame cars may become in a condition to need rebuilding 
about the same time steel cars of all-steel construction 
require rebuilding. We have about 15 points where the 
spot system is carried on.. We allow one or more weeks 
for one class of car to accumulate. While that happens 
we are repairing another class of cars During that 
period the man in charge of the shop finds the material 
needed to repair the group of cars he is assembling, and 
by the time that he has a reasonable number available to 
take up at least one week's work of a unit of organiza 
tion, he has the material ready and the cars pass through 
without any delay. 

The progressive method of repairing cars is reducing 
the cost of maintenance. It is just as easy to rebuild and 
repair locomotives on the spot system as it 1s the cars ou 
the spot system. 

On motion the report was received 
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June 11, 1927 


Report on Couplers and Draft Gears 


Bele ving that a brief account of 


the status of the A. R. A. draft gear 
tests will be of interest. the follow- 
ing progress report is submitted 
Our report of last year mentioned 
the fact that it had been decided by 


he General Committee that the drop 
test machine was to be located at 
Purdue University, Lafayette, In 


diana, and that the order tor the 
at yp test machine had been placed 
with the Tinius Olsen Testing Ma 
chine Company 
The final shipment of parts of the 
drop test machine was made in 
April and the erection in the build 
ing provided for the purpose, as well 
as the installation of the electrical 
inisn Wiring et 1s under Way 
I building, 25 ft. by 50 ft., of brick construction, archi- 
irally in harmony with the University buildings, and being 
| r draft gear testing, was designed with that end 





R. L. Kleine 


Chairman 


gear testing machine is equipped with two tups, 
e weighing 9,000 Ib. and the other 27,000 Ib., both of which 
will be used in the tests. The former will be used in obtaining 
| of the draft gears and also the capacity and other 
iaracteristics of a portion of the draft gears of each design in 


rder that if desired, comparisons may be made with tests made 
elsewhere, as generally speaking a 9,000-lb. tup has been used 
The 27,000-lb. tup has the advantage of a lower velocity at 


moment of impact than the 9,000-Ib. tup when delivering a blow 
foot-pounds and more nearly approaches 
the speed of cars when being coupled and for this reason it will 
be used throughout the tests, except as previously referred to 
The moveable guides which are secured to the main columns 
permit the substitution of one tup for the other with a minimum 
umount of labor, and without dismantling the columns. The 
achine is electrically operated, and so designed that in addition 
ymplete manual control, certain functions that permit of 
irrangement are semi-automatic A chronograph is pro- 
ded for recording the action of the draft gear being tested 
oughout the cycle of compression and release 
| obtained in connection with these tests, the 


~ a given number 


From the data 
llowing information and characteristics of the draft gears will 
be available: Capacity, recoil, sturdiness, endurance, smoothness 


yf action, cushioning value, and uniformity of product, and based 
upon these results, specifications will be prepared under which, 
when approved by the asociation, the railroads may purchase 


draft gears that are known to meet the required standards of 


After working out the proposed methods to be followed in 
mg draft gears, the plans were submitted to the manufac 
tl benefit of their suggestions and criticisms, all of 


" 1 were irefully considered, and where favorably thought 
mbodied in the proposed method of conducting the tests 

expected that the draft gear tests will be started during 

he latter part of May and that approximately two years will 

be required for their completion. The draft gear tests will be 

lucted under the supervision of your committee and will 

be harge of Dean A. A. Potter of the Schools of Engineer 

id director of the Purdue Engineering Experiment Sta 

| W. E. Gray, engineer of draft gear testing All of 

ly engaged in the testing work will be in the employ 

I taken by draft gear manufacturers in develop 

t indicated by the improvements in detail 

ll as new designs, some embodying entirely new 

ave been brought out within a comparatively 

: n addition to the information on draft gear per 

formance that will be ivailable as a result of the A. R \ 

{ ind the benefits that may be expected from the adoption 
specifications for draft gears, it is hoped that the testing ma 

e will be f great assistance in improving design and in 

developing experimental gears 

Under the terms of agreement with Purdue University, manu 


turers of draft gears desiring tests or other research work 
n the A. R. A. draft gear testing machine may have such 
work undertaken when the testing machine is not engaged in 
wk by making suitable arrangements with the Purdue 
It is felt that the opportunity thus offered 
the manufacturers will be helpful in the further development of 
this im x rtant detail of cars and locomotives. 

The report is signed by R. L. Kleine (chairman), Pennsyl- 


‘ 


University authorities 





vania Railroad; C. P. Van Gundy, Baltimore & Ohio; C. J 
Scudder, Delaware, Lackawanna & Western; H. W. Coddingtor 
Norfolk & Western; C. B. Young, Chicag Burlington & 
Quincy ; Samuel Lynn, Pittsburgh & Lake Erie; L. P. Michael 
Chicago & North Western; E. A. Gilbert 
M. A. Hall, Kansas City Southern 


Southern Pacific: and 


Discussion 


R. L. Kleine ( Penna.) : In visiting the draft gear test. 
it is thought that it would not be advisable to have the 
members go there promiscuously, as that will interfere 
with the work of the men conducting the tests. It was 





A. R. A. Draft Gear Testing Machine in Special Laboratory 
at Purdue University 


thought better to set aside a number of days and issue a 
circular to the members asking them to come out. Dur- 
ing those days no official tests will be made. 

The committee has agreed upon the following instruc- 
tions relative to the visiting of the draft gear tests. In 
conducting the tests the committee agreed to give out no 
information whatever. Members of the committee and 
the sub-committee may come to Lafayette and see the 
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tests, but manufacturers will be excluded from them. 
When the tests are completed, the draft gear committee 
will report on the tests to the association, which will then 
make public the results. 

It was decided that when the machine is installed and 
in working condition, that Dean Potter fix a date and 
that the secretary of the association will write all draft 
gear manufacturers to visit the testing plant and look 
over the machinery, but when the official tests are in 
progress that no manufacturers or their representatives 
will be permitted in the testing room. The members of 
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the draft gear committee are welcome to visit the testing 
room at any and all times. 

The tests themselves will be under the jurisdiction of 
a sub-committee. They have laid out all the details ot 
these tests, which have been submitted to the manufa 
turers and their criticisms asked for, and such criticisms 
adopted as the committee thought were essential. The 
members of the sub-committee are: W. C. A. Henry 
(chairman), Penna.; H. M. Foss, N. Y. C.; H. W 
Coddington, N. & W.; H. I. Garcelon, B. & O., and (¢ 

On motion the report was received. 


Report on Specifications and Tests for Materials 


This report covers the work dur 
ing the past year that has been 
brought to a conclusion. Other sub- 
jects on which no final decision has 
been reached, but which are being 
actively pursued, are: 

Carbon vanadium steel forgings 

Springs, 

Chain, 

Copper tubing, 

Malleable iron castings, 

Non metallic 
forgings and castings, 

Gas and oxygen hose, 

Lumber, in collaboration with 
on Car Construction 


inclusions in steel f 


committee 





F. M. Waring The committee recommends that 
Chairmen the following be submitted to letter 
ballot for approval. 


Revision of Standard Specifications 


Specifications for air brake hose gaskets These specifica- 
tions have been revised to include sketch of gasket and table 
of tolerances as revised by the committee on Brakes and Brake 
Equipment in their 1926 report. (See Daily Railway Age 
June 12, 1926.) 


SPECIFICATIONS FOR Arr BRAKE Hose GASKETS 


, o 
Change Sec. 7 to read: 
7 Dimensions All gaskets shall conform to the nominal dimensions 
and tolerance shown in Fig. 1 All gaskets shall be uniform in size an 
section 


Fig. 1 to be revised. 


Revision of Recommended Practice Specifications 


(a) In the specifications for wrapped air hose, braided air 
hose, steam hose, and wrapped cold water hose, the pressure 
tests have been changed from a momentary maximum to a 
lower pressure held for 10 minutes. It is believed that this 
holding test is of more value for developing defects in the hose 
Also standard inspection and rejection clauses have been added 
to the above specifications. 

(b) In Specifications for fire hose and tender tank hose 
standard inspection and rejection clauses have been added 


fe 


Change Sec 


SPECIFICATIONS FOR WRAPPED Arr Hose 


12 to read 





12 Hi ydrostat Test—The remainder of the ft. samy after all other 
test pieces have been it therefrom shall withstand a hydrostatic pressure 
test is follows tor a per d of 10 minutes with bursting or leveloping 

ete ts 
Inst i Pressure 
€ hose. it b. per sq ] 


2—SPECIFICATIONS FoR BrAripED Arr Hos! 


Change Sec. 12 to read 
2. Hydrostatic Test—The remainder of the 2 ft. sample after all other 
test pieces have been cut therefrom shall withstand a hydrostatic pressure 


test, as follows, for a period of 10 minutes without bursting or developing 


defects 

Inside dia Pressure, 
of se, in Ib. per sq. i 

1 Hii) 

: 600 

700 

sso 

" 450 

v 75 


. ‘ 
3—SPECIFICATIONS FOR STEAM Host 

Change Sec. 12 to read 

12. Hydrostatic Test—One of the 24 in. test samples shall withstand 
hydrostatic pressure test, as follows, for a period of 10 minutes without 
bursting or developing defects 


Inside dia Pressure, 


of hose, in Ib. per sq. in 
%, %. & 70 
1% 1% 650 
154, 1% 62 


4—SPECIFICATIONS FOR WRAPPED Co_p WaATER Hose 


Change Sec. 11 to read: 

11. Hydrostatic Test—The remainder of the 2 ft. sample after all other 
test pieces have been cut therefrom shall withstand a hydrostatic pressure 
test, as follows, for a period of 10 minutes without bursting or developing 


defects 
Inside dia Pressure, 
ot hose, if lb per sq in 
. 4 1, 1%, 1 , 350 
2, 2%, 2% 300 
; . 250 
3%. 4 . . 200 


All of the above specifications are to have inspection and 
rejection clauses added, suitably numbered, as follows 
INSPECTION AND REJECTION 


17. Inspection a) The manufacturer shall notify the purchaser suf 


l i 
ficiently in advance of the completion of the hose to permit of arrangement 
for mspection 


(b) The manufacturer shall afford the inspector, free of chatge, all 
reasonable facilities to satisfy him that the hose is being furnished in ac 
cordance with these specifications. Tests and inspection at the place of 
manufacture shall be made prior to shipment 


(c) The purchaser may make the tests to govern the acceptance or re 
jection of the hose in his own laboratory or elsewhere. Such tests shall be 
made within 60 days after date of shipment and at the expense of the 
purchaser. 

17. Rejection—In case of failure to pass any of the tests or requirements 
of these specifications, the entire lot of hose represented by the sampk 
or samples shall be rejected. Each length of hose which fails to meet any 
of the requirements of these specifications shall be rejected 


18. Rejected Sample—Samples of rejected hose shall be preserved 
two weeks from the date of the test report 


(B) SPECIFICATIONS FOR FirE HosE, AND SPpECIFICA 
TIONS FOR TENDER TANK Hose 


Inspection and rejection clauses, suitably numbered, to be 
added to these specifications, reading the same as given above 


New Recommended Practice Specification 
\ new specification for Liquid Paint Drier to be used wit! 
linseed oil in freight car paints is shown. The present speci! 
cations for Japan drier are to be used with paint reducing 
oil and unless there is some demand for their retention th 
committee will probably. recommend in its next report that 
they be dropped from the Manual 


Specifications for Liquid Paint Drier 


1 Scope—These specifications cover liquid paint drier t € 
conjunction with linseed oil in mixing paint proper consistency f 
painting freight equipment cars 

2. Composition—The drier shall be composed of lead, manganese 
cobalt, or a mixture of any of these elements combined with a suitabl: 
fatty oil, with or without resins or “gums, and mineral spirits 
turpentine, or a mixture of these solvents 


I. Puystcat Properties anp Tests 


3. Physical Properties—(a) Appearance: The drier shall be free from 
sediment and suspended matter 
(b) Color: The drier when mixed with pure raw linseed oil in the 


proportions of one volume of drier to eight volumes of oil, the resulting 
mixture shall be no darker than a solution of 6 g. of potassium dichro 
mate in 100 cc. of pure sulphuric acid of specific gravity 1.84 

(c) Flash Point: The flash point shall not be lower than 85 deg. F 
when tested in a “Tag” closed-cup tester 

(d) Miscibility Test—The drier shall mix with pure raw linseed oil ir 
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June 11, 1927 


Burnham, Northern Pacific; E. E. Chapman, Atchison, Topeka 
& Santa Fe; H. W. Faus, New York Central; A. H. Fetters, 
Union Pacific; J. H. Gibboney, Norfolk & Western; G. N 
Prentiss, Chicago, Milwaukee & St. Paul; F. T. Quinlan, New 
York, New Haven & Hartford; J. C. Ramage, Southern Rail- 
way; T. D. Sedwick, Chicago, Rock Island & Pacitic; C. P 
Van Gundy, Baltimore & Ohio and Frank Z , Chicage 
Burlington & Quincy. 


Discussion 
W. A. Pownall (Wabash): Has the committee found 
any way of using this drier with linseed oil with freight 
car paint; that is, a drier of this nature? 
F. M. Waring ( Penna.) : I can’t answer that question 
unless Dr. Gibboney or some of the paint experts of the 


committee are here. That specification was put forward 
as something that had been used on several of the large 
roads and tound to be entirely satisfactory It is sug- 


gested that it should be broadcast to the m« mbers of 
this association with the view of having them try it and 
advise the committee whether, in their opinion, it could 
be adopted as a permanent specification 

It was moved and seconded that the report be referred 


to a letter ballot. The motion was carried 


Report on Brakes and Brake Equipment 


The committee has the following 
to submit for consideration 


Freight Car Retaining Valve 


Your committee recommends a 
modification in the specifications 
submitted on page 5 of last year’s 
report covering the standard freight 
ar retaining valve. Change the last 





ur lines to read 
Wit Rw T iume t 
t s t s t 
& s whe n hig ssur 
i“ ‘ se when 
n | pressure ositior should | used 
G. H. Wood W pre hould - % 


Chairman This changes the blow down time 


— in high pressure position, which 1s 
it present specine d as 85 to 95 sec 

F iuested in order that the same time tolerance 

pI d for the high and low pressure valves, and to 


é st of manufacture and maintenance 


Air Brake Hose Couplings and Nipples 


Son riation has been found in dimensions of air brake hose 
pples ve believe a specification for dimensions 1s wat 


Fig. 1—Location of Designating Monogram on Air Brake 
Hose Couplings Made to A. R. A. Standard Gages 


be provided to identify hose couplings 
dance with gages adopted last year, and 
the adoption of the drawing covering 


One-Half Inch Common Nut for Triple Valve Bolts 


alve wlts received from the manufacturers are 
pped with the A. R. A. standard ™%-in. finished nut; however, 
the practice of the railroads to substitute the common -1n. 


making repairs. Your committee has been requested to 


common nut as standard for triple valve 





bolts to avoid the necessity of repairmen using two wrenches. 
We have investigated and find that not enough care is used in 
the manufacture of the common cold punched nut, and that 
difficulty in variation of sizes as between the finished nut and 
common nut would not be overcome by the general use of the 


x 
A 
~ + 
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Fig. 2—Proposed Standard A. R. A. Hose Nipple, 1% in. 
by 1% in. 


common nut. The committee calls attention to this, urging more 
care on the part of repair points in maintaining the %-1n. 
finished nut in triple valve repairs 


Single Car Brake Testing Device 


The committee has been requested to specify a single car 
testing device for testing brake equipment on freight cars in 
accordance with A. R. A. Maintenance Rules 101 and 102 as 
adopted in 1925. For the purpose two types of testing devices 
are shown, either of which will meet requirements. Heretofore 
various devices have been employed, some of them being far 
from satisfactory. The testing device, Figure 3, is finding favor 
on many roads. We would recommend the adoption of single- 
car testing devices as shown in Figs. 3 and 4, leaving it optional 


as to which particular device may be used 


Triple Valve Test Racks 


We have also considered a suggestion to require the use of a 
leakage indicator in connection with the present standard 
A. R. A. triple valve test rack. Many of these devices are in use 
on a number of roads and are apparently proving satisfactory, 
inasmuch as they provide for more uniform regulation of slide 
valve leakage, elimination of excess leakage due to poor judg- 
ment in the use of soap-suds, definite limitations of slide valve 
leakage, reduced compressor labor on account of lessened brake 
system leakage, less liability of brake cylinder pressure equaliz- 
ing that of the auxiliary reservoir on partial service brake ap- 
plications. This question has been considered in connection with 
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imination of this 


© cmt ie 


Tolerances for Camber of Brake Beams 





ject has therefore been prepared for your considerati 
follows 

On account of the limited time available for gathering data, 
we have been unable to develop the generally accepted n 
in vogue or any particularly new methods which might be more 
advantageous in avoiding slid flat wheels ; therefore, what follov 
is based upon experience upon the lines represented by the mem 
bers of the committee 

Obviously, adequate maintenance of brake equipment is neces 
sary if proper brake performance commensurate with operating 


conditions is to be expected As a means of providing for ack 
quate maintenance ot brakes, we refer vou to the present \ R \ 


Maintenance of Brake and Train Air Signal Equipment Rules 
\ proper compliance therewith, both for cars and locomotives 


will, we feel, avoid, as far as possible, slid flat wheels whi 
might be contributed to by methods of maintenance which ar 
less rigid in their requirements. It is of the utmost importar 
that the brake system be as free from leakage as possibk 
— 
ty 
i 


Fig. 4—General Arrangement of Single-Car Brake Testing 
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ke | i Kave I wever, this le i _ | « 
na t I levree msotar is p ssible ] 1s \ I 
best be i roper installatior I pipe and fitt 
Vn ‘ I substantially clamps l position t pr 
vent s f 9 ti and by eliminating leakag ; n 
ke system wl cars are on regular designated repair icks 
ne t . e re ind tac tie lable I 
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“TREND OF SLID FLAT WHEELS SYSTEM FREIGHT CARS FIVE YEAR PERIODS 
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5—Reduction in Slid Flat Wheels Obtained Through Method of Checking Outlined in Committee Report 


Methods of Avoiding Slid Flat Wheels 


Avoiding Slid Flat 


overed as a special item. A paper dealing wi 


RE eran 
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be as nearly as possible within the lines of force acting throug 
their various connections Brake beam hangers should be « 
proper length and position between their fulcrum point and th 
rake head to prevent increases in force on the brake shoe duc 
a wedging or togging effect, and we suggest the applicat 
Y | ‘ ; . } - ke y » her nastian - ; 
Clasp type Drake gear where conditions permit 
The committee has made no attempt to deal with this subj: 
by outlining a detailed policy of instruction on manipulation or 
j | lad 


maintenance as we believe practically all roads have provi 
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se features, but wish to call attention to a 
and accounting which we think would justify 
such method 1s not the practice and the num- 
occurring seems to be excessive 
heel sliding are numerous and the conditions 
ur are such that it is impossible, in all cases, 
train operation to determine definitely the 
umstance under which they occur. Investiga 
it on 50 per cent or more of cars having fiat 
brake equipment do not disclose defects which 
lamage It is apparent from this that in 
many wheels are slid flat due to unavoidabl 
handling of equipments by trainmen and 
problem is one that the mechanical department 
with; it is necessary, therefore 
-operation of the operating de 
incident to slid flat wheels is to 
with the operating con 


11 
sTull\ ee. 
uly ¢ « 
} 
I 


continues 
st and 
minimum 


del ay 
consistent 
approaches closely such a 
ring each case of slid flat wheels removed 

to a designated mechanical officer with 

ivision master mechanic and trainmaster, this re 

the result of tests of the brake equipment upon 

any defective conditions found might be 

dered in connection with contributing causes. The report 
uld show brake lever measurements for the complete founda- 
rake gear in addition to a complete test of the triple valve, 
and retaining valve, the previous cleaning date, 
handling the train, the name of the conductor, 

d from what division the car was received 

monthly summaries are made for each divi 

total number of slid flat wheels 
also the total num- 


, 
we believe, 


rder that 


showing the 

previous periods, and 

urgeable to defective brake equipments such as 

tainers or foundation brake gear. These sum 

maries are reported monthly, quarterly, semi-annually, and an 

nually, copies of the reports being forwarded to the general 

nsportation and mechanical officers, such as general managers 

uperintendents of motive power, and also all local divi 

ior portation and mechanical officers, including the train 
masters, road foremen of engines, and car foremen. 

These reports are scrutinized regularly by the general officers 
who call upon the local division officers for explanations regard- 
ing increases in wheel damage or where there appears to be an 
number of slid flat wheels occurring over other divi- 
similar operating conditions The local division 
officers investigate slid flat wheels as indicated by the 
reports rendered when the wheels are removed, calling the train- 
men and enginemen to account for those cases which happened 
while train was in their charge. Conductors are required to 
flat wheels on cars picked up en route or which are in 
when leaving initial stations. Inspection must be 
freight trains are leaving initial stations to check for 
train at that time, and when cars 
otherwise trainmen and enginemen are 
for the damage occurring 
operating department supervisors 
follow operating and maintenance conditions as reflected 
by these reports to bring about such corrective measures as are 

actical The results of this method having been 
established are graphically represented in Fig. 50 

[his improvement has been continuous throughout a period of 
increasing weight and tractive force of locomotives, weight and 
length of trains and greatly increased car mileage. Possibly it 
factor which makes for improved main 


is the predominating 
tenance of equipment and train operation to bring about preven- 


c xcessive 
sions having 


cases of! 


report 
their trains 
nade is 
slid flat wheels in the 
are picked up en route, 
charged with the responsibility 

The local mechanical and 


also 


up the 


possible and pr 


+ H. Wood (chairman), Atchison, 
jurton, New York Central: B. P 

» & Western; J. M. Henry, Pennsyl 
cking Valley; W. H. Clegg, Canadian 
Purcell, Northern Pacific; R. B. Ras- 
teading: G. E. Terwilliger, New York, 
and W. J]. O'Neill, Denver, Rio Grande 


Discussion 

r.& S. F.): We have 
ng type retaining valve had some 
nting the distortion of springs, and 
springs, and troubles of that 
almost impossible to overcome the 
from that source, and we have asked the air 
to redesign the cap so that the spring 

a barrel which would be a part 


ever since the 


improper 


sec med 


ined in 
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of the cap, so that it could not be gotten at so readily, 
and a different kind of a spring would be used. 

The air brake company has been working on that, and 
think they have or will have within a short time a cap 
that will get us away from the trouble we have been 
having with springs, and for that reason, it is possible 
that when we get this changed cap and spring that a 
different kind of tolerance will be than that 
which we were about to ask for. 

For that reason we wish to substitute for tl 
in our paper the following: 

As a substitute for the specification in our report a 
year ago, we wish to substitute a retaining valve for 
freight equipment cars. <A _ three-position 10-20 Ib., 
duplex spring type retaining valve having nominal blow 
down values of 50 sec. in the 10-lb. position and 90 sec. 
in the 20-lb. position should be used with both 8 in. and 
10 in. brake cylinders. 

That means we will yt one retaining valve for all 
freight equipment instead of about 15 which we now 
have and it will give us an aauatteain to recommend 
final tolerances for blow-downs which won't need fur- 
ther change 

E. Von Bergen (I. The committee's recommen- 
dation covering single car testing fills a long- 
felt need, but they should have gone a step further and 
prescribed a code of tests for each of the devices, which 
would cover (a) service sensitiveness, (b) service stabil- 
ity, (c) release, (d) emergency, (e) brake pipe leakage. 

It is to be regretted that the committee failed to recom- 
mend that the use of 2-T test racks be prohibited. It 
costs comparatively little to convert a 2-T test rack into 
a 3-T. Certain undesirable features of the 2-T rack 
impelled the air brake companies to bring out the 3-T 
rack several years ago. It is a well-known fact that the 
soap bubble test used in the absence of a leakage indi- 
cator, is of exceedingly little value. This can be easily 
proved by applying the leakage indicator test to triple 
valves that have passed the soap bubble test. It will be 
found that approximately 75 per cent of the valves that 
would have gone into service in a more or less defective 
condition will be caught by the leakage indicator. For 
the sake of a uniform standard of triple valve mainte- 
nance, the 3-T test rack and the leakage indicator should 
be adopted as standard, to the exclusion of the 2-T rack 
and soap bubble test. 

Present A. R. A. rules do not require that defective 
centrifugal dirt collectors be repaired when the brakes 
are cleaned. There are many cars in service with de- 
flectors missing on account of being eaten up by cor- 
rosion. A rule should be adopted requiring that any 
defective internal part of dirt collectors be renewed when 
the brakes are cleaned. deflector stem that has been 
corroded 25 per cent at any portion should be counted 
defective 

Many triple valves become defective within a compara- 
tively short time after being cleaned on account of de- 
fective emergency valve rubber \ny kind of 
rubber that has been in service 9 to 12 months has lost 
much of its original value, and cost 
than two cents each, it is absurd to leave to the judgment 
of a repair man’s visual inspection the question of 
whether it is good for another twelve months’ service. 
The maintenance rules should require that the rubber 
seat be renewed each time a triple valve is cleaned. 


necessary 


1e first item 


devices 


seats. 


as these seats less 


Freight triple valves now reach repair rooms equipped 
with three different kinds of cylinder cap and check case 
nuts, viz: manufacturers’ standard or special-faced nuts, 
U. S. cold-punched nuts, and hot-pressed nuts. Aside 
from these, there are thousands the surface of which 
has been spoiled by the use of a chisel or poor fitting 
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wrench. The hot-pressed nut is of very poor quality, and 
its use should be prohibited. It has been found on one 
road that it is practically cheaper to throw away the old 
nuts and apply U. S. S. % inch cold-punched nuts than 
to stand the labor waste of trying first one wrench then 
another to fit the various sizes so frequently found on 
one triple valve. The manufacturers’ standard nut fur- 
nished by the air brake companies has the same size 
thread, but a different diameter flats from the 
LU. S. S. cold-punched nut. The manufacturers’ stand- 
1.56 cents each; the U. S. S. .67 of 


across 


ard faced nuts cost 
a cent each. 

There are approximaiely 2,542,538 triple valves in 
service on the freight cars on the railroads of the United 
and Canada. Assuming that they will average 
being dismantled once each nine months for cleaning or 
repairs, there are approximately 15,890,862 cylinder cap 
and check case nuts removed and re-applied per year, 
representing an enormous labor waste on account of the 
varying sizes and condition of the nuts handled. As- 
suming the life of these nuts as averaging two years on 
iccount of corrosion, the use of poorly fitting wrenches, 
or chisels, there are required for renewal 7,945,431 nuts 
per vear. The difference in cost of the manufacturers’ 
standard as compared with the U. S. S. cold-punched 
nuts therefore amounts to an additional expenditure of 
$70.714.33 per year. 

The committee has stated that the air brake manu- 
facturers use an A. R. A. standard ™% inch hexagon 
finished nut, and that not enough care is used in the 
manufacture of the cold-punched nut; therefore, they 
prefer the application of the nut used by the air brake 
companies. The definition of a finished nut is one that is 
finished all over and the nut used by the air brake com- 
panies is not finished all over. It appears to be a cold- 
punched nut faced on the bottom and with dimensions 
across flats 1/16 inch less than the U. S. S. nut. 

| have available here samples of both kinds of nuts, 
just as they camie from the manufacturer, and I invite 
anyone to show why it is necessary to go to the added 
expense of facing a nut that is only used to draw two 
castings together with a gasket between, and also why 
the U. S. S. cold-punched nut will not do the job as 
well as the special nut furnished by the air brake com- 
panies. In fact, it will do a better job as there are more 
threads to engage the bolt. 

\side from the expense above referred to, additional 
investment is incurred to carry the special nuts in stock, 
S. S. cold-punched nut is usually carried 
in stock by all railroads. I submit that the U. S. S. % 
inch cold-punched nut should be adopted as standard 
for freight triple valves, by the A. R. A., and the air 
brake companies be required to furnish it on new triple 
valves. Or if it is desired to spend the additional mer ey 
for special-faced nuts, that these should be specified as 
standard for this purpose, and the finding of any other 
nut, or one dented with a chisel or other tool, on a 
cleaned or repaired triple valve, should be sufficient cause 
to cancel the bill for cleaning brakes on that car 

Mr. Wood: Before the Committee recommended re- 
taining the standard nut as furnished by the air brake 
company, we got some of the common cold-punched 
nuts and we found that the relief that Mr. Von Bergen 
was seeking would not be obtained by using the common 
cold-punched nut as is furnished at the present time gen- 
erally. Some of these cold-punched nuts when they are 
put in the machine are not chucked square, and the tap 
goes through them at almost any angle that the nut 
happens to get in the chuck. If the joint is pulled up 
tight they will either bend the bolt or strip the threads. 
[here is a wrench for the standard nut as furnished by 


states 


whereas the U 
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the air brake company for the common cold-punched 
nuts. Some of these cold-punched nuts will drop out of 
sight down in the bottom of this wrench, others won't 
go in it at all. If we make that wrench big enough in 
the beginning to take the common cold-punched nut as 
it comes to us and we find that we have got to pull up 


tight we will either bend the bolt or strip the thread. We 
are going to take the corners off the nut too. Either 
the wrench is no good or the nuts are no good. The 


committee considered very carefully Mr. Von Bergen’s 
suggestion to see if there was enough saving in chang- 
ing from one nut to the other. As a matter of fact, it 
does not make any difference whether you adopt the 
common cold-punched nut or whether you adopt the 
finished nut or the semi-finished nut, because you are 
going to find any kind of a %-in. nut on a triple valve 
that the man happens to get hold of unless you have 
somebody there to see to it that he can’t get that nut. If 
any railroad wants to put on the common ™%-in. nut, 
there is nothing to prevent it from doing so. 

Mr. Von Bergen: My principal point was to have a 
standard nut. As I stated, if the committee felt after 
their study of the situation that the semi-finished, or the 
finished nut, if you please, was the proper thing to use, 
then I would be glad to make use of that nut, but the 
point I am after is to get away from all these different 
nuts. If it is worth while to face that nut in order to 
have the threads at perfect right angles with the face of 
the nut, all right, that is good, but the big waste is not 
in the cost of the nuts now, the big waste is in having 
so many different nuts. The A. R. A. has a standard 
for practically everything they use. So long as we are 
using about 15,000,000 nuts a year, then I think we 
ought to have a standard nut of some kind on these 
triple valves. It is immaterial what kind of nut the com- 
mittee selects so long as we have got a standard nut. 

Mr. Wood: The committee would be glad to con- 
sider that, Mr. Von Bergen, if it is put to them in that 
way. I would like to answer Mr. Von Bergen on the 
2-T test racks in service. Most of the railroads are con- 
verting those racks as fast as they find it necessary to 
make repairs to them of any consequence. We thought 
we would give the railroads the opportunity to wear out 
the few that they have, and probably by next year we 
will be ready to recommend their elimination. 

The Chairman: I am going to ask Mr. Wood to talk 
on this angle cock situation to see if that proves interest- 
ing. 

Mr. Wood: I just came from the meeting in New 
York of the Operating Division on the question of the 
elimination of angle cocks, and they were favorably in- 
clined toward rendering whatever assistance they can to 
the Mechanical Division in carrying this subject along 
with the view of finally bringing about the elimination 
of angle cocks on passenger cars. The General Com- 
mittee feel that the investigation made by a number of 
the railroads did not give the matter due consideration. 
\ lot of their votes were based on their opinions ; that is, 
they concluded that it was impractical to operate with- 
out angle cocks and their vote was based on that thought, 
and we want each railroad to conduct a thorough inves- 
tigation, and if each railroad will do that they can demon 
strate to themselves very easily that the angle cock can 
be eliminated. 

In the tests that we made on our railroad the train 
men and switchmen, when we got through making the 
tests, asked us to let them continue with their switching 
operations without using the angle cocks. We were 
fearful that as long as the angle cock was left on, it 
might bring about some confusion; that is, the men 
vould not pay proper attention to whether the angle cock 
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sequently we had 


to make which we used to accomplish the work with the use of 
ictice and watch out for angle cocks, when the angle cocks were left open for test 
had been doing t it required 12 min. longer. 
\t another point where we had five minutes to do 
some work it required 10 min. to 
me vou will have department said they could not 
the non-use of the these points 
lerable number of We made a regular service test, 
the brake systen to hole 


time, that 1s a 


in, the fellow that you 
will do the thing twice as he operating 
more time at 


permission 
| the trains long enough it was for 


that reason that we are not in fay 
is an occasional our road 


position nm” 
However, I feel that our people will 


to make 
some more tests, and possibly we can call on the com- 
eliminated, mittee for assistance in conducting the { It may be 
iavVS reported 


re] that it will develop that we can do this 
others used seriously delay the limited trains 


but that is a R. T. Hawkins (A. C. L.): As far as the Atlantic 
out, and find on Coast Line i 


is concerned, we have few trains that 


work and not 


are 
: ; . lage ‘ - ] shag -] 
jot cut up considerably at several terminals, particularly 


at Jacksonville. As far as our records go we have not 


any trouble with angle cocks being tu 


irned and, there 
ad to co-operate t re, we are at a loss ta know why we should eliminat 
tests to show 


ow them what ‘ 


: 7, | 
opened, 


and, if ne 


ALC 
ingle COCKS 


practical proy We have tried hard to fall in line and some 
| were made last vear on the Southert 
with what is neces by our general air brake instructor. We 


our own vards. Time is an import 


were 


ock 
what M1 


— IC COCKS 


a 
innot see where time is going to 
it has taken us twice as long where 
an Of ip cars and cut them out 

ind has been operating EK. Dunham (C. & N. W.): Ou 


ad VET 


cock s locked 


in 


+ 


o be enthusiastic about the elimn 
on passenger train cars, but after actua 


if 


wit he 
one of our principal terminals 
ere we a greal deal o 

trains, we found that it was ab 
operating department put its 
sting 


~ 


| eet eee ta ae ee 


, 


ried it along sufficiently 
satisfaction that with everyone well 
» and doing it as wel 
our particular situaty 
pr al ind therefore, we voted 
However, if the committee deems 
urtl we can arrange to « 
operating officers are at 
yposed to the idea 
Harvey (C. B. & Q.): Ou 
reverse of the North Wester 
ut and I might s 
it wouldn't work, 
ir surprise it did work, a1 
vo on with it 
whi Chairman Sillcox: Is there anybody 
started on a campaign to reduce slid-flat whe 
defecti ind tained results? We would like to hear about it 
was more |: Mr. Wood The chart contained 1 


our report is 
rules that 


taken from the Santa Fe records. You might call it a 

campaign, if you want to, but if so, it has been continu- 

ous since we started in 1912. 

a The real cause of the reduction of 

seats that some repair man the Santa Fe has 
them go. In so fai 





of those seats 
d which he could tell 


whe els on 


been the desire on the part of the 
higher men, mechanical and operating r 

10t see why we that damage down. They are the on 
to his imagination tinually fighting it. 


angle cocks, I, of course, 


officers, to bring 
es that are con 
Our reports go to them and they 
call back to us for information as to why we are having 
see the advantage if it is more than they think we should 

ngle cocks on passenger cars, We point out to them that some flat wheels are going 
to occur_im spite of our very best efforts, but taking the 
cost of damaged wheels in 1926, compared to 1911, if 
we had to buy that same number of wheels, at the present 


was frst proposed, we made 


ur most important limited 
ip with 15 min. allowed in 
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iv, th s a reduction of a hundred and some thousand 
dollars im slid-flat wheels. That has been continuous 
throughout this period from 1911 up to last year. It 
represents a large saving to the Santa Fe. To those 


railroads that depend entirely upon the mechanical de 
partment in all its branches, particularly the inspectors 
ind maintenance men, to eliminate slid-flat wheels | 
would say that you are fighting the thing from the 
wrong end, because so many slid-flat wheels occur ilhat 
the maintenance men are not responsible for. The oper 


ating men are responsible for a large number of them, 





During the past year the Asso- 
ciation of Manufacturers of Chilled 
Car Wheels asked the Committee 


on Wheels to give further considera- 





tion to the clauses in the specifica- 
tion regarding the sulphur content 
requirement and the holding of 
wheels for check analysis The 


requirement under 
f O.15 per cent 


‘4 
new sulphur 


this specification 





goes int e t in 1927 and 

for this reason a careful det- 

inition of the intent of the speci 

fication is necessary in order to 

: avoid the rejection of wheels which 

C. T. Ripley are satisfactory for service The 
Chairman balance of the various constituents 


is the important factor rather than 
There is also a possibility of small differences 
different chemists. The committee, 
herefore, wishes to make the following interpretation of the 
analysis clause in these specifications 
ntent—The essential condition of chemical composi 
f chilled iron wheels is a balance between sulphur, silicon, 
yon and manganese, and variation in these constitutents must 
disturb this relation. If on check analysis the sulphur is 
und to be not more than 0.02 per cent more than specified it 
hould not be considered sufficient cause for the rejection of the 


ne item 


the analyses made by 


| emical 
Sui pnu ( 


heels, provided the wheels from this foundry have met all the 
physical tests and inspection and provided the manganese is, at 
three and one-half times the sulphur. Such failure to meet 


attention of the manu 


specification should be called to the 
turer and following shipments or lots must conform to the 
ncat 
In the case f the holdine of wheels for check analvsis, the 
ittee also wishes to make an interpretation as follows 





Fig. 1—Propcsed Revision of Fig. 5, Page 118, Interchange 
Rules, Showing the Application of the Wheel Gage 
for Measuring Chipped Rims 


Sipe H cis l ] 
nufacturer to hold all lots of wheels until check analysis can 
unless it has been found that this particular manu 
cturer’s output has been running outside 
\s a matter of fact, most of the railroads are following this 
sonable procedure but some inspectors are interpreting the spe- 
in such a way as to cause an unreasonable delay in thx 
shipment of wheels from the foundry 

The committee also has up with the manufacturers the question of 
reducing the flange thickness tolerance limit. The limits are now 


The purchaser should not require the 


e obtained 


of the specil cations 
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and therefore the operating department has got to handle 


= 


it from their side through the different branches of the 
operating department. If that 1s done where you are 
having an slid-flat 
will have a very satisfactory reduction in the number of 


excessive number of wheels, you 
wheels made defective from the cause. 

Mr. Brazier: I move the report be accepted and the 
thanks of the convention be extended to the Committe 
for their very able work. 

The motion was duly seconded, put to the conventicn 


and carried. 





ittee on Wheels 











1/16 in. over normal and 1/16 in. under normal. The committee 
considers this spread unnecessarily wide for good foundry practice 
and an investigation is now being made to see if the spread car 
be cut to either 1/16 in. or 3/32 in 

The committee has given further consideration to the question 
of increasing the thermal and drop test requirements It has 


found that with the new single plate wheel, it will undoubtedly be 


possible to increase considerably the requirements However, 
since this wheel ts still in the deve! mental stage and is not 
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Fig. 2—The Relation of the Proposed Reinforced Flange for 
Cast Iron Wheels to the Standard A. R. A. Flange 


A. R. A. standard wheel, it does not seem best to recommend 

y definite change im the specification at the present time 

Grinding of Wheels 

During the past year a number of large grinding machines 
have been installed and we believe that the advantages of this 
practice are gradually being proved on various roads \ nun 
ber of the portable grinding ‘machines referred to in last year’s 
report have been installed during the past year These machines 
only grind a short distance to eithe r side of the lat spot \ 
committee hesitates to stand in the way of anv possible saving 
wheels but they cannot recommend an improper mechanical 
practice such as is involved in the use of these machines 

The practi t grinding the entire tread has been adopted as 
standard practice and is so shown in the manua The application 
of wheels ground in this way to foreign cars is therefore per- 


miussible 
Wheel 


[he Manutacturers of Chilled Iron Wheels have requested 
the Committee on Wheels to reconsider its design of 
tape. Some claim that they have found the A. R. A. tape unsatis 
factory for use in taping wheels at their foundries. The tw 
objections which they raise are that it is difficult to get the lugs 
to rest against the flange, and that the kinks in the thick steel 


Tape 


wheel 
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attached, result in incorrect tap- 
foundries have continued to use 
which a thin ribbon is used and lugs 


edge of the rim instead of the 


where lugs are 
reasons these 

ipe, in 
nst the outside 
t mimor 
wheels 


particular type of tape used is of 
same tape is used on any two 
Therefore, the committee is not ready to 
ld type tape for cast iron wheels at the 
mmend that this question be left to arrange 
individual railroads and wheel manufacturers 
it is necessary at the present time to include 
standards for use on cast iron 
most of the railroads that the 
both and cast iron wheels 


vided the 
ixle 


{ the 


tape in the 
n found by 
ised on steel 


Mounting Gage for Use on Reinforced 
Flange Cast Iron Wheels 


Fig. 3—Proposed 


the contact 
lor taping 


least 
system 


retical viewpoint at 
s the correct 


Chipped Rim Rule 


deration has given to Rule 78 covering the 
chipped rim cast iron wheels. 
mentioned in reports this 
wheels are condemned by 
We recommend that the 
this rule in order to clarify it 


been 


rule is not 
inspectors 
following 


previous 
y since 
ryict able 


ri” If the width cf the tread, measured from the 


nch above the tread, is less than 334 inches for a cir 
f 2 inches, unless the fracture extends obliquely 


ward the plate, in which case the wehel shall be removed 


nferential length of the fracture 

this change in the rule is made, the figure on page 118 of 
should be changed to show both types of chipped rim as 
1. will be noted that the upper sketch shows a chipped 
where the break runs outwardly in the tread. It is such 
this that the 2% in. length feature of the new rule 
[he lower sketch shows a break running obliquely 
Under the rule such a break as this 

the 2™% in. length requirement 


Wheel Pressure Tables 


onvention the committee recommended an in 
spread between the minimum and maximum allow- 
for mounting both steel and cast iron wheels. This 
wder to get a practical shop limit table. The cast 
table only increased from 5 to 10 tons on the 
side but the maximums in the case of steel wheels 
considerable increase, varying from 10 tons for 
5 for the large bores. tefore recom- 
the committee canvassed the various roads 
ecured the recommendations of the wheel 


cases as 
vould cover 
inward toward the plate 


1 not be covered by 


use in the 

pressures 

done in 
on wheel was 
maximum 
were 
the 


given a 


small bores t 25 tons 


g these figures 


f this new table, the committee has been 

road that it considers the spread for steel wheels 

may result in poor workmanship. The committee 

ful consideration to this contention but feels that no 

d be made in the table, at least, until further history 
sults with its use 


is to re 


Tread Contours of Steel Wheels 


t as yet available on the tests which com 
the different tread contours on 
available indicate, however, that so far as 

very little difference between 
is nothing to indicate that any 

f 1 and 20 is desirable. Further 
ade when final figures are reported 


unning of 


, 
tnere 1s 


there 


Loose Wheels 


has been received in regard to the 


It still develops that a large percentage of 


w indications of being loose, as shown by 


June 11, 1927 


( are actually tight on the axles. This trouble is 
primarily due to the use of the wrong material on the wheel fits. 
The shops are careless in thinning down the paint or white lead 
with thin oils and also permit too much slopping over on the 
plate of the wheel. A proper mixture of white lead and boiled 
linseed oil and the avoidance of the use of excess amounts will 
overcome the trouble 

We do not think that the painting of match lines on the axles 
of the wheels is of any particular benefit and may cause in- 
correct conclusions if the wheels are remounted at any time 
and the old lines not removed. 


seepage, 


Axle Gages 


] , 


In last year’s report, your committee gave a proposed method 
for the proper measurement of journal length. Since that time 
a considerable number of patented gages for making this meas 
urement have been presented to the committee have ad- 
vised all of these parties that the association could not adopt 
any patented gage and there was no particular need for one. Any 
gage which will measure the length in accordance with the 
diagram shown should be satisfactory. Unfortunately some of 
the gages presented do not measure the length correctly and 
we would suggest that the various railroads use care in the 
adoption of any such gages 


Developments in Cast Iron Wheel Designs 


In last year’s report the committee called attention to the 
apparent merits of the single plate type cast wheel and 
the association voted to permit the use of this wheel in inter- 
change, the wheels to be marked A. R. A.-X \ drawing of 
this type of wheel was shown to illustrate where the extra 
strength was secured and statements were made as to the in- 
creased thermal test and drop test which wheels would 
stand 

Since our last report, a large number of single 
have gone into service. We have no way of 
figures but we estimate that close to 100,000 such 
been placed in service. On one road 26,000 
were applied under new cars. A number of 
have adopted this design as standard. All the reports which 
the committee has been able to secure indicate that the wheels 
are rendering better service than the double plate type. The 
original test of 1,000 such wheels under refrigerator cars, which 
was referred to in last year’s report, has shown that not a 
single wheel of this lot has developed any inherent defects 
which is a remarkable performance in this particularly heavy 
duty service 

Laboratory tests on this single plate wheel have been made 
by several of the manufacturers and also by some of the rail- 
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Fig. 4—Proposed Revision of Fig. 9, Page 122, Interchange 
Rules, Showing the Mounting Dimension Limits 
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roads which show marked superiority of this design in thermal 
and drop tests. Your committee feels that the railroads should 
co-operate with those who are responsible for this forward 
step. 

Most of the manufacturers are recommending to 
tomers that all of the. single plate wheels purchased should 
have the reinforced flange. The chief obstacle to a general 
acceptance of this flange is the fact that it is 9/64 in. thicker than 
the A. R. A. standard flange. Fig. 2, shows this flange with 
relation to the present flange. The manufacturers have pre 
sented results of laboratory tests to justify their claims for 
this design, and the A. R. E. A. approved of this increased thick- 
ness, so far as it affected track conditions. It is claimed by the 
manufacturers of the wheels that this extra metal at this point 
in the flange is helpful from a foundry viewpoint in the pre- 
vention of seams in the throat, which is most important to the 
users of the wheels. They also presented data from laboratory 


their cus- 
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tests this 


show that additional metal serves a purpose 
so far the flange strength is concerned, though the 


breakage of the flange actually passes through the tread at the 


which 


as even 


throat to the underside of the rim. 

\ careful review of the available facts indicates to your 
committee that there may be a possibility of getting better 
wheel service out of the reinforced flange design. The single 


plate design should be helpful in curing one major defect, the 
cracked plate, and to complete the job we should do something to 
help remedy the other major defect, which is the broken flange 
Inasmuch as the reinforced flange will not increase the cost of 
wheels, it seems advisable to give the manufacturers the oppor- 
tunity to do what they consider the best thing to overcome flange 
breakage \s a matter of fact, a considerable number of rail- 
roads have adopted the reinforced flange of various designs, as 


standard for their cast iron wheels and as near as we can 
ascertain there are about 4,000,000 of these wheels in service 
Your committee has communicated with a number of these 
ads and they all report better service with this design 
wheel 


In spite of this large number of wheels in service, there is n 
a 


mounting gage which can be used for their mounting 
ind they would be condemned in interchange if the A. R. A. 
mounting gage were applied. This is certainly an undesirable 
situation and the time has come when some action should be 
taken. In view of the probability of redesign of the standard 
wheel, as regards the plate, within the next year or two, your 
ymmittee prefers to withhold recommendation that any change 


be made in the standard flange at the present time, as it would 
be better to make complete changes in design, both plate and 
flange at one time 

In last year’s report the design of the single plate wheel in- 
luded reinforcement rings. In the verbal presentation it was ex 
lained that these were not a part of the design but there was 
some misunderstanding regarding the use of these rings. It has 


t 
p> 


developed that this feature is a patented one and cannot be 

generally used. We are calling this to your attention in order 

to avoid any further misunderstanding and these rings will 
tt be shown on any other A. R. A. prints 


The use of the lip chiller is also increasing and it seems to 
be the general experience that this is helpful in the prevention 


f chipped rims. Those roads which have adopted this fea- 
ture appear to be getting better wheel service. It is the com- 
mittee’s understanding that while this design was patented, 


arrangements have been made with most of the foundries in the 


United States for licenses at nominal figures. The new design 
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Fig. 5—Proposed Mounting Gage for Wrought Steel Wheels 


f single plate wheel is particularly favorable to the use of 
the lip chiller due to the added metal under the rim which 
permits of deeper chilling at the lip. 


Wheel Mounting Gage 


Reference was made above to the necessity of having an 
\. R. A. mounting gage which could be used with the large 
number of reniforced flange wheels now in service. A chaotic 
condition would result if the rules regarding spacing as shown 
in Fig. 9, page 122, of the code were enforced and an unreason- 
ble removal of wheels would result. The committee wishes 

recommend at this time that a new gage be inserted in the 
standards as recommended practice for use in the mounting 
of reinforced flange cast iron wheels. This gage could also be 
used for the mounting of A. R. A. flange wheels without any 
track difficulties since the check gage distance is the same within 
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he 


1/64 in. for both gages and this check gage distance from t 
throat of one flange to the back of the other flange is the 
governing factor far as the track is concerned. Fig. 3, 
shows the gage which is recommended. It will be noted that 
the minimum back to back distance is reduced from 4 ft 
5 which incidentally is the present mini 


so 


5 3/32 in. to 4 ft. 5 in., 


mum limit in the I. C. C. rules. The check gage distance is 
changed from 4 ft. 6 29/64 in. to 4 ft. 6 15/32 in., in order 
to eliminate the 1/64-in. dimension. If the normal reinforced 


flange is 13% in. at the base line and a tolerance of only 1/32 in 


over normal is permitted, there will be a 1/16 in. clearance at 
each end of the gage when used on a maximum flange, which 


is the same as the present gage used on a maximum A. R. A 
flange 

It will also be necessary to change the requirements of tl 
rules, as shown in Fig. 9, page 122, of the code, by making the 
























































Flange Gage for Reinforced 
Flange Cast Iron Wheels 


Fig. 6—Proposed Maximum 


maximum throat to back distance 4 ft. 6 15/32 in. and the 
minimum back to back distance 4 ft. 5 in. The latter figure 


agrees with the I. C. C. rule. Prior to 1909 the association had 


more than one gage for use in mounting; that is, there was a 
mounting gage, a reference gage, and a check gage which is 
probably the ideal system of gaging. However, your com- 


mittee does not feel that they should do anything to complicate 
this gage situation as it is hard enough to make the operators 
use one gage correctly and there is a large cost involved in 
changing all of the gages. The recommended gage can, if de- 
sired, be made from the old gage and thus very little expense 
is involved. Fig. 4 shows the proposed revision of Fig. 9, 
page 122. It will be noted that the limiting dimensions above 
referred to are shown as applying only to cast iron and 
wheels and that another set of limiting dimensions are 
shown for wrought steel wheels. It is necessary to have differ 
ent dimensions for the wrought steel wheels because of the 
fact that the flanges are of different thickness and also to 
make proper allowance for the fact that when steel wheels are 
turned, the flanges are thus restored to full contour. 

The committee in 1926 report submitted a design for a 
steel wheel mounting gage, in which the back to back measure- 
ment is a governing factor. There is at the present time no 
gage in the A. R. A. standards for use in the mounting of 
steel wheels. After further experience with the use of this 
mounting gage, the Committee on Wheels now makes the recom 
mendation that it be put in the manual recommended prac- 
tice. Fig. 5 illustrates this gage. 

The second paragraph of Rule 24 prohibits the mounting of 
two wheels on the same axle where the thickness of the two 
flanges combined exceeds the thickness of one normal and one 
maximum flange. In view of the action of the committee 


cast 


steel 


its 


as 


or 
in establishing a new mounting gage for use on reinforced flange 
wheels, it appears that this paragraph is not necessary in the 


rules. It is therefore recommended that it be eliminated 
Wheel Defect Gage 
The attention of your committee has been called to the fact 
that a number of wheel defect gages have been turned out by 
the gage manufacturers which have the wrong radius at the 
corner for measuring the vertical flange. The A. R. A. draw 


ing, as shown on page 110 of the code does not show a radius 
dimension, though it is evident that the radius should be % in., as 
is shown in the proceedings. For some reason this dimension 


was left off the drawing and should be restored at the next 
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Braking Power of Refrigerator Cars 


previous reports referred to the efrect 
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was signed by C. T. Ripley, (chair1 
\tchison, Topeka & Santa 
chief of motive power, Baltim 
Milwaukee 


c report 


chanical engineer, 


mwell, assistant to 
W. Ostrom, chief chemist, Chicago, 
B. Koch, foreman foundry, Pennsyly 
l tests, Norfolk & Wester: 
York Central, and ] 


rene ral 
engineer ot! 
New 
Wabash 


rineer 


Discussion 
been 
the 


\ large number of railways have 
the reinforced flange, and we have had 


Mr. Smart 
using 


proper gages tor the mounting of these wheels. The 


time has come when we should make the change and go 
to the reinforced wheel, and the time to make it is on 
this single-plate wheel. The manufacturers must change 
their patterns and other tools in their foundry, if we 
adopt the single-plate wheel, and we should be prepared 
to advise them as soon as this thing is passed, that the 
reinforced flange will be made a standard of this asso- 
ciation. 

Mr. Dunham 
been using this reinforced flange for 
vears on the double-plate wheel on 
tives and cars, and we have had most results 
from it. We had a lot of trouble at one time with broken 
flanges and a seamy condition in the throat, which was 
all stopped by the use of the reinforced flang: 

\s to this eccentric grinding of wheels, the past year 
we have been making some experiments and find that 
within limitations we can use this grinding 
machine to save a great many wheels that are taken out 
of service with a great deal less than the 2" in., 
taining the flat spot, and the wheel, if ground, will meet 
the requirements of the rotund gage and will not be over 
the 1/32-in. out of round. Cast-iron wheels, in most 
cases, have that eccentricity. We have found that with 
our necessity for taking wheels out of service that have 
l-in. or 14-in. flat spots, we can use those wheels again. 
We would like to suggest that in checking the use of this 
particular machine the committee look into the proposi- 
tion of limits 

Such a plan as eccentric grinding can be carried to 
extremes, but with limitations it certainly will bring 
about a great deal of economy to the railroads. We are 
figuring on making a positive rule in the winter time 
run a wheel under a freight car with over 1-in. 

because of the difficulties we with our 
some of the branch lines important 

We don’t feel that we are throw- 
and if we can recondition and still 
same limitations that we require 

lol oS il 

Il am glad to see consideration given 

» the reinforced flange cast-iron wheel. The C. R. R. 
of N. J., about 12 years ago, had 500 gondolas built 
with reinforced cast-iron flange wheeis. We met with 
on, with the rails wearing the shoul- 
der on the inside of the flange. We probably took most 
of the wheels out and machined them down get rid 
shoulder. We found some complaint from the 
interchange roads about their condition 

\. Knapp (N. Y. C.): The subject of wheel 
is delaving the issuance of the manual which 
sented to the association in 1925. We are working with 
the steel wheel manufacturers on this subject. One of 
the things that we would like to achieve is a distinction 
between the various types of defects. \t the present 
time it is necessary for the railroads to send special rep- 
resentatives mto various shops to distinguish between 
the types of defects with which we are troubled in 
wrought-steel wheels, as well as other types of wheels. 
We hope, eventually, to prepare a set of photographs 


The Chicago & North Western has 
approximately 12 
both 


11 
excelent 


if CONO- 


eccentri 


con- 


not to 


Hat sy have 


ots, 
track in and less 
main lines justihed 
ing those wheels away 
have them within the 
tor new wheels, we are perfectly justified in 

Mr. Chambers 
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of that 


detects 
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and a description of the various types of wheel defects 
which will enable the shop men to report these troubles 
We hope also, 


correctly and avoid unnecessary expense. 
about 


unnecessary to worry 
which we are troubled at the 


eventually, that it will be 
some of the defects with 
present time 

1. G, Pack (i. 4. G.) Mr. Ripley spoke of these 
hanges which they propose making as coming more 
within the I. C. C. requirement. | he refers 
vy that to the locomotive inspection rules. I want to 
organization that so long as I remain at the 
Bureau of Locomotive Inspection, I am al 
ways willing to co-operate with you in bringing about 
changes that may better the service, and if our rules are 
) conflict with what thorough investigation may develop, 
We do not want to hinder 


supp Se 


assure the 


head of the 


we will go along with you. 
progress 

Mr. Ripley: Mr. Dunham raised a point in regard to 
making a limit for the use of the portable grinding ma- 


chine. I have not as yet been able to see how such a 
limit could be made. We are certainly open to sugges- 

ms [he committee would like very much to hear 
from Mr. Dunham as to how such a limit can be made. 


Portable grinding machines, that is, nothing but a 
otor-driven emery wheel, are being used to smooth off 


} 


the edges of flat spots so that they won't take the gage 
and the wheels are turned out within the limit. I will 
ivree with him that there are now some railroads that 


have been grinding wheels perfectly well with such a 
machine, but how are you going to get those limits ? 
here are machines available to do the work right at a 
low cost. Two machines in the year 1926 on one rail- 
road netted $55,000 profit. Is it a good investment to 
et a machine that does not do the work right when 
ou can get a machine that does it right and make money 
We are certainly not anxious to condemn 
anything which is going to save anybody money if there 
is a possible way to get it done, and put proper safe- 
around it to protect other railroads in inter- 


for vou? 


cuards 
change 
\s to the point Mr. Chambers raised, after thorough 
investigation of the wheels, he will find that that is the 
id sloping-back, reinforced flange which has_ been 
abandoned by the manufacturers because of the trouble 
mentioned. If you will notice the new design, it does 
not have the sharp slope on the back flange which is 
obably the source of the trouble. 
Mr. Robbins: Who of those who have been using the 


gle-plate wheels have run into any difficulty in main- 


TY? 


ST 
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taining the A. R. A. mounting pressures? Also has any 
change been necessary in the mixture of the steel to 
maintain the proper chill ? 

Mr. Ripley: I am familiar with that trouble. Some 


have broken at the outside end during 
That trouble has apparently been confined to the 


+ 


tand- 


hubs mount- 
ing. 
products of a very few foundries, and my unders 
ing is that they are meeting it through slight changes in 
pitting, the temperature at which the wheel is taken out 
of the sand, etc. It may ultimately require a slight re 
distribution of metal, and | am not sure but what a little 
more metal around the outside edge of the flange may 
be a benefit. You realize in this single-plate wheel the 
projection of metal in the hub would naturally invite 
the trouble to which you refer. We have just mounted 
26,000 of these wheels, the product of four foundries, 
and have not had a single case of that kind develop, but 
| know it is something that has developed, and | know 
that the manufacturers are working on it. I believe 
they will meet it to your full satisfaction. 

Mr. Robbins: How about the change in the mixture 


to maintain the chill? 
Mr. Ripley: That has not been found necessary to 
any great extent. We have not had any trouble with 


the chills. | have the records on these 26,000 wheels 
which indicate the chill running practically the same as 
the other wheels. I think perhaps a study of the indi- 
vidual conditions in that foundry might show you the 
reason for that chill \s I understand the manufac- 
turers, they do not feel that the single-plate wheel de- 
sign should in itself alter the chill to any great extent, 
though they do change in practice somewhat the amount 
of time they leave it in the sand before they take it to 
the pits. The real trouble is the fact that the mass of 
metal at the hub is more subject to the drawn hub re 
fect. We have not been able to get any evidence that 
a drawn hub makes trouble, but yet there are many rail- 
roads who feel it should be avoided. Therefore, the 
manufacturers are trying to make the wheel in such a 
way as to eliminate this drawn hub, and I may say they 
are all making Remember it is a new article 
for them and they all have to feel their way more or less 
in the early stages 


re oe ress, 


John Purcell (A. T. & S. F.): In 1912, when we 
started after slid-flat wheels, we also started after 
the truing up of the wheels. We have reduced the slid 


flat wheels 60 per cent since 1912 and have practically 
doubled the business on our road. I hope the time is 


coming when every railroad in the United States and 
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wheel under a freight car be- 
car. I am quite satisfied that if 
cord made of the damage to the com- 
with eccentric wheels that you will agree 
reduce your loss and damage to 
than reduce the 


ever;ry 


17 1 


Ladll 


your Car more you 


wre COST 
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Mr. Brazier: The grinding of cast-iron wheels will 
increase their life and give you an easy-riding car. You 
don't have much trouble with your steel wheels, if you 
turn them when they are on the axle. Some master 
mechanics turn steel wheels and remount them. That is 
not safe practice. 


The report was accepted and referred to letter ballot. 
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instructed to give at 
specifications for the fol 

(a) Packing journal 

(b) lubricating oils, and 

reclamation. 


methods of 


proposed re 


Rule 66, 


boxes, 


the annual 


Ditmore 


Chairman : : ; 
packing journal 


was first given attention, 

Practice,” adopted by the division 
prepared a revision of the “Standard 
adopted as Recommended 
Exhibit A for advance- 


nal Boxes,” 
recommends 


, ) 
Standard Practice 


Saturation of Waste 


f saturating waste for journal packing 
which simply allows the waste to soak in 
» absorb the necessary amount of oil 

this process to saturate new waste 
impregnate the fibre, because of the con- 
ithin the fibres. It is necessary to remove 
te saturation. A vacuum process will 
at a great saving of time. The reason 

il be extracted from the packing is, that 
and eliminate the dirt from the oil, result- 

the cost of journal lubrication 


time t 


TTT, 2 
juired Dy 


Reclamation of Packing 


from journal box packing and the 


i waste 
1lirements of a given railroad system. All 

packing should be handled in closed metal containers to 
reclamation plant. The back rolls and the front 
plugs, should also be prepared centrally, and shipped 
The reasons for handling at central points 
niformly better product, and to obtain a lower 
nsistent with the better product. An objec 

that the cost of handling will be increased, 

the improved results obtainable will justify 


rom the 


ing charges 
Reclamation Plant for Journal Packing and Oil 


visited one of the reclamation plants on 
way systems 
ng is shipped there from all points in the 
These are first weighed. After the pack- 
ind lumps pulled apart, it is put into a vat 
minutes, stirred with a fork and placed on 
process removes most of the fine dirt and 
ls and babbitt pieces and washes the waste 
trifugal machine and the oil extracted 
ransferred to a laundry machine consisting of a 
f wire screen and operated in a com 
lating motion, thus “rumbling” the waste 
and short ends. The waste is also sub- 
blast to remove the moisture and restore 
placed on a tray having a coarse screen at 
ned by hand over the screen, when it is 
ting machine 
known 
1 known quantity 


Ww en 


weight of waste is thor- 
»f cleaned oil in about 


cess a 


method 


two minutes by the use of a vacuum and 
weighed 


[he prepared packing is then put into steel drums, 
and is ready tor shipment 


pressure 


Oil Reclamation 


Che oil constitutes 80 per cent of the product used for lubri- 
cating journals. Therefore, it is essential that the oi is free 
trom contamination as the waste which conveys it to the journal 

Dirty car oil will contain from 2 to 15 per cent of moisture 
and ftreewater and from 5 to 12 per cent of ash, i grit and 
solid matter. 

By good filtering processes it is possible to 
the condition of the oil, reducing grit and 
but without eliminating the moisture 


greatiy 
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mprove 
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Fig. 1—Drawings Showing the Present Recommended and 
the Proposed Methods of Packing Journal Boxes 


Three methods are used at present for reclaiming the oil ex- 
tracted from journal packing. 

Filtering—Various mechanical types of oil filters are in service 
on some roads employing strainers or straining materials, or 
both. This process eliminates most of the dirt and solids. 

Separating—The centrifugal method, utilizing machines of 
the cream separator type, are also employed, and frequently are 
used after the oil has been filterd. 

Heating the oil to the boiling point, to drive off the water, 
where practical, must be done carefully to avoid explositions and 
scattering of the fluid. 

Chemical—In connection with filtration there may be added a 
chemical process which breaks down the emulsion formed after 
heating and stirring of dirty oil and eliminates the moisture after 
the free water has been removed. This method is, undoubtedly, 
an advance step in successfully restoring oil to its original con- 
dition, rendering it as serviceable for lubrication of new oil. 
This chemical and renovating treatment employs, successively, a 
series of tanks for collecting the old oil from the cleaning vats, 
treating it with chemicals, evaporating the moisture, separation 
of solid matter and for storage. The filtering or the separating 
processes will render the oil about 95 per cent pure, while the 
chemical will produce an oil over 99 per cent pure 

The committee’s conclusion is that any of these 


three meth- 
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ods may be utilized with resulting improvement and econom) 
over the simpler methods frequently employed. 


Application of Packing 


1 of packing to the boxes, the Committee feels 
will result 


In the applicatior 
improvements from the changes outlined, as 
a—The back roll is specified 3 in. diam. to insure ample size 
to make contact on the journal fillet and excluded the dust. The 
lengths of roll will vary to suit the diameter of journals 
b—The proposed rule describes a good method of forming pack 
ing in one piece, keeping the top of packing a half inch below 
the center line of journal. This is already the practice on many 
roads, to avoid waste rolling under the bearing 
c—The committee recommends the use of the wedge, or roll, at 
of the journal box. While a few roads do not use 
their own boxes, the majority of roads do use it, 


the outer end 
in packing 


und some of the roads running through extremely sandy terri- 
insist that such wedge is necessary to seal the box 
against excessive dirt 
Inspection 
The importance of proper methods of packing journal 
boxes requires that the employees performing this wor’: be 
fully instructed. It is suggested that a full sized model be 


used for the better instruction of journal packers. The model 
of the box should contain the journal, the journal bearing and 
Both sides of the box should be provided with doors, 
r slides, covering glazed openings for the observation of the 
interior. Demonstrations with this model would illustrate clearly 
the right method of applying packing 

Rules for inspection of journal 
Exhibit D 


he wedge 


boxes are submitted in 
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Fig. 2—Recommended Design for Journal Box Packing Tools 


tion for development for next year’s report, provided the 
commitee is continued 
The report is signed by G. W. Ditmore (chairman), 


and St. 
Sechrist, 
Burlington 
and C B 


Hudson; H. Johnson, Minneapolis 


wa 
Chesapeake & Ohio; T. O. 
». Dailey, Chicago, 
Central 


York 


Delaware & 
Louis; P. Maddox, 
Louisville & Nashville; G. E. 
& Quincy; M. J. 


J. O'Connor, New 
Smith, Boston 


& Maine. 
Exhibit A—Method of Packing Journal Boxes 


(The proposed Standard Practice is a revision of that 
adopted in 1920, instructions being clarified and amplified. 
Instructions for preparation of renovated packing have been 
added to and should insure better results. Bored or broached 
bearings are called for and instructions added relative to 
worn or defective wedges. Rules for application of pack- 
ing have been extended and improved.—Editor.) 
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Exhibit B—Specifications for Dust Guards 


Purpose—To exclude dust from the journal bex and to retain the oil 

Requirements—To serve its purpose the guard must fit the axle tightly 
at all times 

Material—Must be flexible in the portion in contact with the axle in 


rder to take up wear as it occurs and such portion must be resilient and 


lurable No metallic portion of guard, if used, shall be allowed to come 
in contact with the axle during the life of the guard Material must be 
heat-resisting and non-breakable in service The guard must be easily 
applied 

A wedge or plug shall be applied to close the top of the guard-well 
in the box, or provision made in the construction of the guard to close 
this opening in order to exclude dirt 

Sermece [he service ife of the guard shal’ be « il at least to the 
service life of a pair of new wheels. The common wood dust guard shall 
not be nsidered as complying with these specifications 


Exhibit C—Specifications for Journal Box Packing Tools 


tools (shown in Fig. 2) are required for packing journal 


Iwo packing 
boxes 





[he packing iron is used for inserting packing and pushing it into 
re in the box [This tool should be 24 in. to 30 in. long, and 
in. round steel of 0.3 to 0.4 carbon to insure holding its proper 
in service [he blade or spoon portion should be 14 in. long t 
proper packing of the longest journals. The blade should be pr 
with suitable curve and offset to permit working the tool properly 
f the journal box A “fish-tail,”” 14% in. by % in. should be formed 
end of th lade facilitate pushing the packing into place A 

lug for lifting a closing box lids conveniently should be provided on 
the shank at least 15 in. from the end of blade should be 


The handle 
oblong loop 4% in. by 1% in 
located at the end 


formed by 


dimensions, 


bending the iron into an 
and centrally 


outside 





The hook is used for withdrawing packing from box and pulling out 
wedge and bearing It should be about 24 in. long, of % in. round medium 
steel and provided with a handle similar to packing blade. The hook end 
should first tapered for about 12 in. from end to lighten the weight 
and to permit easy access between wedge and journal The hook, about 
] in. long. should be formed by bending the end at a right angle 


Exhibit D—Inspection of Journal Boxes 


An inspection shall be made by raising the box lid and examining parts 
and conditions as follows 


Feel in the back of the box with a 


from the fillet of the 


packing tool to see if packing 





worked away journal 
If the packing has settled away. it must be set to the irnal 

with the packing tool 

3—If the packing is found to be glazed on surface in contact with the 
journal, the surface should be broken up with the packing blade and the 
waste worked over to bring a fresh surface against the urnal, being 
careful that loose ends are tucked in 

4+ The top of ac should be kept not over a half-inch below 
the center line of journal 

5—When removing the outer wedge, or plug, it ist be kept separately 
to avoid getting dirt from it into the packing 

6—When pin-grease or any other cooling compound is found mixed with 
the packing, all such acking must be removed and the box repacked with 
fresh packing 

Such compounds, which will lubricate a hot too hot for 


box after it is 


oil lubrication, will, if left in the box, cake over and prevent oil feeding 


ip through the packing 
7—If packing contains water, the 


box should be repacked 


8—The end of the journal must be inspected carefully to note its 
ondition 
When the center is found to be dry, it indicates there is poor lubrication, 


defective journal bearing or dry packing, and the bearing should be re 


moved for careful inspection, and renewed, if defective 

9—When bearings have to be renewed on account of heating, a careful 
examination shall be made of the condition of the journal before applying 
the brass 

10—The brass must be examined to determine if the lining is squeezed 


or broken out. This may be done by running the packing hook along the 
lower edge of the brass 
11—The end of the brass must be examined to 


or cracked 


letermine if it is broken 





12—See if brass ; wedge are proper positions 
13—After inspect is completed, no strands of packing should be left 
hanging out of the box, and box lid must be closed tightly, to exclude dust 


Discussion 


M. J. O’Connor (N. Y. C.): Our years of experi- 
ence in handling rolls has demonstrated that a roll 
2% in. in diam. and 10 in. in length is more serviceable 
than rolls made of various lengths and diameters, when 
it is considered that it is not the intent of the roll to 
lubricate the journal, but to better exclude the dirt and 
keep the oil in the journal boxes. A roll made of these 
dimensions does not come in contact with the journal 
but is slightly above the dust guard opening in the back 
of the journal box. 

The use of a wedge, or so-called dirt seal has proved 
superfluous. It has been our experience in packing 
journal boxes, that with the so-called continuous strand 

-which has the effect of binding all of the packing in 
the mass flush with the inside face of the collar of the 
journal—the front plug is not necessary. Furthermore, 
this so-called front plug interferes with the proper ad- 
justment of packing on cars in train yards, for the rea- 
son that yard forces and time are each usually limited. 
It is needless to say that these plugs are not always re- 
moved when it is found necessary to adjust packing. It 
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woxes employees who prepare 


lrain it too dry lo make clear to 
tion of completed packing, the fol- 
“Oil should not drip 
lifted trom the draining 


low from it when squeezed in the 


< idded 


when 


pecifies the method of forming the 


ls can be spun on a motor driven 
uct 1S equally as good as though 
hound and at much lower cost 


= 
») specifies when applying pack 
and wedge or dirt seal, to allow 
outside always adding more pack- 


langing strands inside the box 
that this is good practice. My 
hat the only purpose these over 


is to drag dirt clinging to the 
\ much bette 
his packing one 


tne box ob will 


section at a time 


shine each section home with the 


ree sections will fill the space 


wedge, and when properly 
position, and it 1s unneces 

in one mass. It is difficult to 
hen an attempt is made to apply 


iss as specihed 


will ela se alte! the Rule OO 
e any substantial improvement 
heretore, even if the General Com 


ettective date, it will 


+ if { . 

é i mprovement 1s effected 
recommend that the committee 
he following conditions and 


r ‘ } , j 
rection, to be mcorporated in 


recommendations to the con 





ers or box packers is employed 
uilroad for the purpose of giv- 
journal boxes Ninety per 


ese men consists of hurrving along 

abbing the front plugs with the 
work is worthless and such jour- 
ll off if staved at 


these men 


t cases the boxes would be better 
is nearly always coated with dust, 
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and these men punch it under the journal, sooner ot 
With the high speed movement 
{ freight trains through terminals today, the train vard 
to work journal boxes. 

lake the oilers out of the train vard and 
them on the repair tracks. One man can proper! 


hive times as many boxes ona repall track as ne Can ina 


later Causing a hot box. 


| 
Is no place 


Remed\ 


train yard during a given period of time on account of 
the time lost in walking long distances to at m the 
soaking vat or dope house to the cars in train yards. 
In addition to the annual repacking of journal boxes 


on repair tracks required by Rule 66, provide for pull- 
ing and repacking journal boxes each time cars are on re- 
pair tracks for any other cause when the packing stencil 
is more than three months old, this work be charged 
to car owner l'welve months is entirely too long to ex 
pect packing to function successfully. 
)? 


2—The work of adjusting packing in journal boxes 
on in-date cars on repair tracks, if done at all, is now 
largely performed in a slipshod manner, and little, if 
any, benefit is derived from it This lack proper 


attention is a prolific source of many hot boxes 
Remedy—Add to Rule 66 specific instructions c 

ing the manner in which this work must be pet 

follows 


ver 
formed as 
Insert a wire or slender packing hook as a feeler 
to determine if packing is firmly in contact with the jour- 
nal all the way back and if the back roll is in position. 
If not, or if the packing is above the center line of the 
journal on the sides, remove the front plug and work 
the packing into the proper position, then firml 
Do this each time cars are on 


replace 


the front plug repair 
tracks, for other causes and at handling lines’ expense. 
3—Thousands of hot boxes develop on account of 


Car inspectors are unable to 
detect these by the ordinary visual inspection followed 
on practically all railroads. On one railroad in one train 
vard recently 94 defective linings were found four 
days with the use of a feeler, that could not be detected 
by visual inspection. These defects consisted of linings 
broken, loose or spreading. 


defective bearing linings. 


The source of this trouble is relining bearings with- 
out boring the shell, as a proper bond between babbitt 
lining and shell cannot be made when the old lining is 
merely melted out and the shell-tinned and melted bab- 
bitt poured on. Aside from this, many railroad 
where bearing shells are relined have no facilities for 
determining the proper quality of the babbitt used or the 
proper melting heats. 

Remedy—Adopt a rule prohibiting the use of any re- 


lined journal bearings, as the cost of a new 5-in. by 9-in. 
journal bearing is only approximately 35 cents greater 
than the cost of relining, the benefits derived fully war- 


rant the casting all bearings in which the lining is worn 
out or defective. If it is decided to continue relining, 
then it should be mandatory that the old shell be bored 
with at least a 1/32-in. cut after the 12 is melted 
out and before 


old lini 
relining 

4—Many cars are sent off repair track with defective 
hearings or cut journals, the latter because when the car 
was inspected at interchange it could not be plainly 
that the journal had been hot. This results 


seen 


hot 
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Re pile d 
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\dopt a rule providing for inspectin 


@ jour- 
and bearings with a while cars are on the 
repair track, and replace any defective bearings or cut 
journals found, the expense to be charged to the owner, 
except where packing stencil is less than three months 
old, in which case the road which applied the 
shall be responsible for the charges. 

| know of no feature which has greater need of im- 
mediate attention by this association than the enormous 


nals feeler 


stencil 
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the procedure of packing journal boxes and preparing 
the packing as indicated here as a standard. I think it 


consider that as 
start out with 


would be for the committee to 


recommended practice for a while and 


- 
well 
not 
a new procedure which is going to require considerabl 


railroads in the 


utlined by the committee show a lens change on most way of preparing pack 
! la width of | in., the iron to be made of ing 

! eria hat either makes the iron too wide \MIr. Kleine We have Rule 66 which was passed las 
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» get his hand on the inside | think that 1 little bit too soon to be put into effect However, | 
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rl g inspected the packing in a great number ot been able to reclaim oil by the hltering process because 
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ee to set a stat das he waste to be used however, went to system of chemi cleaning of the 

\ir. Smart: I want to supplement the remarks abou ifter filtration we were able to res he l 

Ile I do not know whether any of vou gentl yractically a new basis st as the committee says in tl 
lv ever worked as a car inspector 1 cold = repor As an association I do not think we ought 
e had to wear a pair of mittens on 1 dopt anything as a s lard that 1 ot right Unless 
S ca ot har ( 1 pack! | ( nat we can clean this properly t Xe 4 specinicati 
vant have a handle large enough so a man « for cleaning the indicate how it should be cleans 
S s right the handle x how much « d water should be left in tl 
G. S. Goodwin (C. R. L. & P | wot like to ask » not think we ought to adopt that as a stan 
ee what they ha nd on lust guar m not talking against Rule 66 because | am g 
7 ( rie le i i ol 1 ( tac witl the Lol W tl ul | nk it 18 prot il \ l ttl ( irl 
Ke we We e usil some dust B. H. Gray ‘ \ & N.) Has { | nttee ¢ 
we th re . od guards and th cluded wl af — or » tn 
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G. E. Smart, vice-chairman of the Mechanical D1v1 tive, but somehow or other it continues doing business 


ief of car equipment 
the toastmaster, 
Henry W 

1 of directors « 
vice-president 


‘ , 
\ consiae 


Thorn 


rable number of entertainment 


yf the Canadian National 
and short 
ton, president and chair 
yf the Canadian National, 
of the Canadian Pacific 
features 


addresses were 


were 


interspersed throughout the program. 


Toastmaster Smart in presenting Sir Henry 


ton, said: “I am going to intr 
has done the greatest welding 
done on a railroad. 


has taken him 


ization It 





less 


lhorn 
oduce to you a man that 


iob that has ever been 


He has fused four distinct railway 
1izations into one good, harmonious working organ- 


than five vears, and | 


at the same old stand in , 


I same 
ently with improved 


old wav, and appai 
efhiciency It is a matter ot 
gratulation to the mechanical genius of the railway 
that the developed is 
today, and that it is so efficiently pl: 
instrument of propulsion 

In the early ‘90s the United State 
into its industrial Great 
forming in the steel trade and other industries 
was forging ahead by leaps and bounds, and that meant 
that a tremendous traffic burden was placed upon the 


transpe rtatiwot 


dustry locomotive has been 


S Was just spring1 


destiny combinations wert 


Business 


transportation systems, and unless those 
h; ] 
re he: 


svstems succeeded in rising to the emergency t 
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nited States industrially would have 
the mechanical experts of the railway 
making possible that continued develop 
thout fear of contradiction, that it was 
it that critical period of heavier and con- 
which per- 


as it did 


vehicles of greater capacity 


States to develop as rapidly 

trv is confronted by two conditions 
decreas 
reasing wages. True, 
and permanent way 
assertion that the 


earnings—constantly 

| constantly im 
improved track 
but | 
railway operation which has permitted 
in the United States to meet the but 
rates and increased wages has been the 


venture th 


courage ot mechanical engineers 


Tribute to Mechanical Department 


vver the last 30 vears or so of the rail 
in the United States, the Mechanical Divi 
tulate itself upon having largely con 
hievement of two objectives: first, the 
railway companies have handled a constantly increasing 
and to the satisfaction of the shipping 
public; and secondly, economy of transportation as a 
result o hanical progress has permitted the railway 
companies to maintain solvency. No finer contribution 
could be made to any industry than those two objectives 
which you gentleme1 accom- 


plished 


congtTa 
tributed to the a 


tt Ssuccesstull\ 


Lit 


of mechanical science have 
netimes what vou have done is insufficiently 
is a pleasure to take advantage of this op- 
well-merited and _ well-deserved 
mechanical engineers of the railways. 
important mechanical progress may be ; how- 


known, and 


pay a 


ever important improved transportation methods may 
hecome; however important any activity of any of the 
railwav departments may be, the whole thing, and all of 
ny department is subordinate to one sin- 
ntal fact, which is the genesis of the railway 
that is getting the traffic. 
led trai, a skilful engineman, a polite 
| dining car service, all of these things 
getting traffic, and I claim that 
officer and every employee of a railway can contribute 
something in the course of the year either directly or in- 
directly to attract traffic to the railway 
Your as mechanical engineers is to provide 
constantly improving power, to maintain your power 
condition with minimum 


' 
onductor, a Zoo 


every 


contribute to 
runctio1 
a serviceable 


that is getting the 
ur job successfully and efficiently as mechanical 


ind equipment n 
f al] 


back of a business. 45 
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engineers you are not so much helping the mechanical 
department of your railways as you are helping the traffic 
cepartment 


Trafic Is What Counts 


[ often think we become blinded in the railway busi- 
ness by the suspected importance of our own immediate 
work. We feel that the department in which we work 
is fundamentally and primarily essential for the exist- 
ence of the railway, and that most things in the railway 
are subordinate to that department. But, after all, it is 
teamwork, it is co-operation, that gets the traffic, and 
unless there is trafic to haul there will be no traffic de- 
partment, no maintenance department, or no other kind 
of department. 

[f I might venture to leave any message with you as 
one who may have had some experience in the railway 
business of more than one country, I would say this: 
That however necessary your progress may be, the es- 
sential thing is to see to it that you play your share and 
your part successfully in getting traffic to your railway. 


Grant Hall Introduced 


loastmaster Smart: The gentleman that I am going 
to introduce to you now is one whom many of you have 
met through his associations with the Mechanical Divi- 
sion. He started his railway career as an apprentice in 
a machine shop, and worked his way successfully through 
the mechanical department until now he holds the posi- 
tion of vice-president of the Canadian Pacific. That 
railway extended its lines across the continent 60 years 
ago. It is celebrating this year its sixtieth anniversary 
which is also coincident with the sixtieth anniversary of 
the Confederation of Canada and of the organization of 
the Master Car Builders’ Association. 

The Canadian Pacific Railway played a great part in 
the confederation of Canada. President Beatty is now 
in western Canada and greatly regrets his inability to 
be here. I now have great pleasure in calling on Grant 
Hall, vice-president of the Canadian Pacific. 


Achievement of Mechanical Associations 


Grant Hall: Let me welcome you to Montreal as an 
old member of the Master Mechanics’ Association. The 
Master Car Builders’ Association was formed about 
1865 and reorganized in 1882. The Master Mechanics’ 
Association followed about one or two years later. In 
1919 the Master Mechanics’ Association and the Master 
Car Builders’ Association joined together and formed 
what is known now as the Mechanical Division of the 
\. R. A., and if | remember correctly my very good old 
friend, who has now gone beyond, William J. Tollerton, 
was president at that time. 

You have a great record behind you in the Master 
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Mechanics’ and the Master Car Builders’ Associations. 
[he work you have done stands and speaks for itself. 
One or two outstanding accomplishments include the 
recommendation and the adoption of the automatic 


M. J. Gormley Discusses 


In his address, M. is Gorm- 
ley, chairman, Car Service Di- 
vision, showed how effectively 
the program of the railroads to 
provide adequate transportation 
service had carried out, 
and discussed some future pos- 
sibilities. His address is given 
below in abstract. 

The Car Service Division, in 
reality, is employed to police the 
carrying out of the Car Service 
Rules, which are designed to 
return cars to the owning lines, 
either loaded or empty, in such volume as to meet the 
traffic requirements of the individual owning lines and 
insure the proper maintenance of the equipment. 


been 





M. J. Gormley 


Car Distribution 


We have three major problems of car distribution: 
rhe return of refrigerator equipment from the large con- 
suming territories of the districts east of the Mississippi 
and north of the Ohio rivers to the producing territories 
of the west and south; the return to the western agri- 
cultural territory of the equipment that has been used 
in the transportation of agricultural products from the 
west to the large consuming territories of the east and 
south, and the return of coal car equipment to large coal 
producing lines from lines beyond the car owners’ rails. 

The population of the territory west of the Missis- 
sippi river is 17 people to the square mile, and east of 
the Mississippi and north of the Ohio is 156 to the 
square mile. Seventy-two per cent of the total grains 
and 72.5 per cent of the total animals and products are 
produced in the western district. On the other hand, 
72.6 per cent of the manufacturing establishments, as 
measured by their capitalization, are located east of the 
Mississippi and north of the Ohio rivers. This densely 
populated eastern territory is a very large consumer of 
the agricultural products of the west and south. The 
heavier traffic, therefore, is constantly eastbound and 
northbound into this large manufacturing territory of 
the east and the lack of westbound and southbound 
traffic in equal amount makes necessary the continued 
return to these territories of empty equipment. Unless 
this equipment is moved regularly from day to day, 
either loaded or empty, congestion would very quickly 
result in the eastern territory, and with a shortage of 
equipment in the west and in the south. 


Adequacy of Transportation 


The adoption by the railroads in 1923 of the “Pro- 
gram to Provide Adequate Transportation Service’ is 
now well known to all. It has been carried out in its 
entirety and no doubt the results obtained are far be- 
vond the fonest dreams of the railroads at the time of 
its adoption. The railroads recognize that adequacy of 
transportation at all times, regardless of conditions, is 
their duty. 

During 1926 there were loaded 53,308,753 cars, the 
largest year’s business ever handled by the railroads of 
this country. The average daily surplus of equipment 
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brake and the automatic coupler. But the greatest 
thing to the credit of the Mechanical Association is the 
general rules of interchange which have made it possible 
to handle the present-day traffic conditions. 


Results of Car Efficiency 


during 1926 was 205,054 cars, and the lowest surplus, 
at the time of the heaviest loading, was 88,130 cars. 


g, 
Efficiency in Car Handling 

Miles per car per day have increased from 27.8 in 
1923 to 30.4 in 1926. Tons per loaded car originated, 
averaged 34.5 in 1923 and 35.1 in 1926. The demurrage 
assessed, averaged over the number of loaded cars, 
excluding merchandise and L.c.l., amounted to 75 
per car in 1923, and 56 cents per car in 1926. 

The tonnage figures show, as to the items of coal, 
sand, stone and gravel alone, that the tons per car 
obtained in 1926 over 1923 was 1.7 tons. Had there 
been no increase in the tons loaded per car in 1926, com- 
pared with 1923, it would have required the handling 
ot 396,000 additional cars to have moved the 1926 ton- 
nage of these commodities. Furthermore, had there 
been no increase in tons per car in 1926 compared 
with 1920, it would have required the handling of 
801,000 additional cars to have moved the 1926 tonnage. 

The wheat loading in 1926 averaged 1.3 tons per car 
more than in 1920. Had there been no increase in tons 
per car, 1926 compared with 1920, it would have re- 
quired the handling of 19,477 more cars to have moved 
the 1926 tonnage. 

We believe the mechanical officers of the railroads 
can point with pride to their foresight and ability which 
brought about the more modern and efficient car which 
makes results such as these possible. 


Possible Results of Car Efficiency on Car Ownership 


cents 


The addition of 608,777 modern, high capacity cars, 
either new or rebuilt; the retirement from service of 
552,358 low capacity, inefficient cars ; the placing in serv- 
ice of 11,049 locomotives since January 1, 1923; the 
co-operation of the shippers through the medium of the 
Regional Advisory Boards and the important part they 
have played in reducing the time required for load- 
ing and unloading of equipment, as indicated by the 
decreased demurrage assessments; and, to some extent, 
an increase in the loading per car, were the main factors 
that made it possible for the carriers to handle the 
greatest traffic in their history, and, at its peak, to 


have available a large surplus of equipment. A recent 
report of the Car Service Division, which has been 


approved by the Board of Directors of the American 
Railway Association, reads, in part, as follows: 

After very careful consideration of this question of 
economical use of cars, the Car Service Division believes that 
is possible to handle the traffic of the country for some time t 
come with a total decrease in the ownership of open top and box 
cars of at least 100,000, provided: 

(1) That there be a continuation of the replacement of the 
smaller capacity and less efficient cars with cars of modern type 

(2) That there be a continuation of the present plan of main 
taining equipment at the highest practicable point, as determined 
by the necessities on the individual railroads. 

(3) That there be a further increase in 
per day of at least one mile. 

(4) That further intensive consideration of the load per car 
be given by railway management and all the Advisory Boards 
with a view of increasing tons per car to the greatest possible 
extent and not less than average of one ton per car. 

By careful supervision on the part of industries as to 
loading and unloading of equipment with a view of making a 


the 


it 


the miles per car 


(5) 
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cent in t umount of demurra trafhe on record was handled, $1,112,600,000 less than 
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penses, it is very definitely limited in its abili- 
nish transportation service. We believe this is 
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le expenditure tion service, a car must move I s ou now 
: close vour eyes and think of a freight car, I have 
Empty Car Mileage o doubt that a vision would come to vou of a car stand 
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red w ther, it indi day to clinch the argument of movement and load and 
vement of all the empties, bet empties all in one factor? ‘That, I believe, has show 
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: easot lt is a better indication of what the shipper 

doing. As a matter of 
hang our hat on this thing and 
do their part in attempting to 
tion of 100,000 cars in ownership 


is actually gFoing 
appeal to the shippers 
bring about a reduc- 
and cut 


fact. we are 


the overhead 
it much 
Che Chairman: I hope 
Mr. Gormley made, 
UU cars in this 


ol the Cal 


miss the 
with 
something 


did not 
that we could do away 
that is, 
men can touch on. 


you point 


100, 


country at least, 


SU t 

Mr. Tatum We are now considering a standard 
hopper car \ lot ot us ditter on what the dimensions 
should be [ do not care personally what they are, but 


| do want to see Mr. Gormley get just what he wants. If 


‘ 
t 
you give | 


um what he wants, he will give the publi 

: what they want, and the public and Mr. Gormley will 
ive the railroads just what they need—a car that will 

carry the greatest revenue load with the least dead 


weight 
Che Car Construction ( 
which could be loaded with three 


ommiuttee, or subcommitte c, 


1gned a hopper cat 
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pounds of revenue load to each pound of dead weight. 
i do not know of any other car that so nearly meets that 
comparison, and I am sure if the Car Construction Com- 
mittee goes along on the work as they have, and the 
railroads of the country co-operate with them, as they 
have shown a disposition to do, that Mr. Gormley and 


the public and the railroads will get exactly what he 


said he should have to save 100,000 cars in the rail- 
road car equipment stock. 
Mr. Smart: Mr. Gormley’s paper has brought out 


some of the things that our mechanical officers are en 


deavoring to do, and that is, to maintain the modern 
car and do away with the obsolete car. That is the ideal 
to which the mechanical officers are working and which 


they would like to attain. If we can do with 100,000 cars 
just imagine what this means. 


these figures we have been talking about, the 


less, Based on some of 


average 


cost of maintenance per car per year Is, say, at the 
maximum, practically $150 a car. There is $15,000,000 
less in the maintenance we are going to get away from, 


plus interest on the investment and the depreciation. 


Trends in Engineering Education 


[There are many people who are 


constantly nding tault with our 


type of civilization and are sing- 
ing the glories ot the good old days 
These critics of our times find 
nothing to commend about a civil 


=“ 


ization which by releasing an eno 
mous amount of power 
to supplement human labor has pri 
duced comfortable f living 
for everybody They find littl 
praise in a civilization in which there 


mechanical 


modes « 
e t 





is so little difference between - the 
rich and the poor as far as the food 
they eat, the clothes they wear, the 


A. A. Potter 


nience of their homes, the edu 


mal advantages they enjoy, or 


the general conditions of life which 


nd to raise all normal minds to a common level of happiness 
ihe contrasts of poverty in the good old days may have been 
re inspiring to the poet, but the lack of inequality among 


ilized people and their comfortable living 1s much more cor 
icive to human welfare 
Engineering strives to pre vide better and easier ways t satis 


ng human needs During the last 25 years science and 


gineering have richly contributed to human welfare by elevat 

g social conditions and improving standards of living If 
people are more prosperous, more comfortable, and more 
uppy because of the abridgement of distance through modern 
ransportation facilities; because of the use of mechanical power 
nd machine-made products; because of the ease of communicat 
with others by means of the telegraph, telephone and radio; 

use of the development of the electric light, artificial gas, the 
X-ray, the moving pictures and the talking machine; because 


f the adequate water supply, safer sanitary arrangements better 
huildings. streets and roads—if for these reasons life is now 
than ever before—it 


tter worth the living is because scientists, 


ventors. railroad builders and engineers have for a generation 
een working quietly, persistently, and systematically to confer 
hese benefits on mankind as their contribution to the economic 
progress of human society 

Are there any factors which are contributing more to human 

If railroads? Who should receive the greater 


are than the 
edit for the stability of the United and the 
vernments—the politicians, the law makers, or the 
Does the average person appreciate his indebtedness 
to engineering of which railroading is an important part? Thos« 
who are responsible for our prosperity are keeping silent while 
who care little about true 
and work of those whi 


Canadian 
railroad 


States 


uilders ? 


the critics of our type of civilization 
minimizing the true worth 






ilue S, are 








also because of the 
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development of our railroads, 
works. 


are responsible tor the 


factories and public 
Engineering as It Affects National Prosperity 


Competent American and investigators attribute 
industrial prosperity in the main to four 
1—Higher level of intelligence throughout 
mpared with industries of other countries 
2—Large use of power and of machinery to increase the effec- 

tiveness of human labor 
Over seven mechanical horse power are available per 
the United States 


loreign our 
Causes 
American industry 


as Cf 


capita « f 


least 


population, the equivalent of at one 
hundred slaves. This enormous strength of ours in the form of 
mechanical power has stimulated industrial development to such 


worker turns out more goods, com 


better than any worker in the 


American 
wages and lives 


a degree that the 
mands higher 
world 


Engineering demonstrates that the most efficient way utilize 
man’s capacity for work is to allow him by his skill and knowl 


edge to direct and control machinery by which work is performed. 
3—Low cost of production of manufactured goods in large 
juantities, leading to an abundant supply of goods at low prices 
Modern production methods are the 
to manutacturing problems The 
branch of engineering and the 
during recent 
manager 
4—High wages, causing a 
tured products 
four « 


application of engineering 
science of management is a 
elimination of strikes in industry 
s has been attributed by many to the 


veal engineer- 


large public demand for manufac- 


measure the results of 
popular education and the work of the engineer The Ameri 
concerned not only with materials, and 


men, money and business 


These onditions are to a large 


can engineer 1s methods 


machines, but also with management, 


policies 
Industry and Engineering 
Colleges are Interdependent 


The rapid growth in the number and in th 
engineering colleges in the United 
recent years is in part an indication that there 
proval of the type of education offered by thes 
Conditions on this continent have also been particularly fav: 
to engineering education because of 


r 
States and of Canad 
Stat and o inada 





has been pul 


lic ap- 


stitutions 


rable 
our unusual natural resources ; 
rapid growth of our industries and 

dependent upon men 


public 


utilities, which who are technically 
trained. 

You, the railroad men of this country, whether you received 
your education through shop apprenticeship or by special school- 


ing, are engineers, in the proper sense of the word Your 


are 












with technological problems enables you 
al uc f the engineering college as a time 
are expecting to devote their lives 
ther careers which require 


ter realization at the present than ever before 
echnical educatio: Che importance attached to 
raining not only for technical positions but also 
\ nd executive posts is demonstrated by the 
illy all of the major executives of the electrical 
ies and of the electric utilities are tech 
neers The experiences of manufacturers 

es with college trained engineers have 
ly increasing demand for the product 
With the reasing complexity of modern railroads, their 
, growing dependence upon technological improvement 

d new leadership, they are bound to have an increasingly 
the product of the engineering col 


\ t I ds f the United States, Canada and Mexico 
ittra x their share of engineering college graduates’? If not 
well for the American Railway Association to study 

’ f manufacturers and of electric utilities in re 


¢ training and advancing college trained engineers, so 
it a plan may be perfected whereby the railroads of this 
try may be in a position to attract the most gifted and the 


med f the youth of this generation 


Engineering Education in the 
United States and Canada 


About 160 colleges and universities are giving in the United 
; anada under-graduate engineering instruction to 
tbout 60,000 students. Contrary to the general impression the 
ula of these engineering colleges are not specialized. Our 
iring their four year under-graduate engineer- 
ur it least two years of work which would be accept- 
sble toward a degree in practically any college of arts and 
[he professional training of the engineer must be 
in the field, as engineering service does not con- 

to definite types and it is impossible to foretell the 
uirements which will be demanded of the engineer- 
ing graduate in practice. Collegiate curricula in engineering are 
based primarily on the principles of science and mathematics 
They are intended to precede and supplement but not to sup- 
Engineering colleges do 





plant practical experience in industry 


not claim to be able to graduate men who are competent, with 
ut a long period of practical experience, to run a railroad or 
{1 down any other important technical or executive posi- 
lhe testimony of those who have been employing engineer 





By F. J. 


Our company, which was or- 
ganized in Massachusetts on June 
15, 1925, and which started opera 
tions August 10, 1925, anticipates for 
the year ending December 31, 1927, 
operating about six million motor 
coach miles, carrying about four 
million people at a cost of about 
29 cents per coach mile, which would 
include all costs 

This mileage will be run off on 
43 routes, including six summer 
routes and will involve over 190 
motor coaches, 13 automobiles and 
+ trucks—total number of units, 207. 

Of the 190 motor coaches, 74 are 
the four-cylinder type and 116 are 
der type; 50 are semi de luxe cars and 140 de luxe 





Che tour-cylinder coaches are used for handling the shorter 
local traffic and the six-cylinder parlor cars are used for the 
longer haul routes. A considerable percentage of our service 


is run in place of or auxiliary to the New Haven steam rail- 
road service and this service in itself effects a considerable 
to the New Haven railroad in lieu of steam service 
1 in itself justifies the operation. In addition to this saving, 
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ing college graduates gives ample evidence to the soundness of 
engineering education in its general plan 

The median earnings of engineering graduates are as fol 
lows: 5 years after graduation $3,000, 10 years $4,000, 15 years 
$5,000, 20 years $6,000. These figures show very clearly that 
the engineering college graduate does not expect large compen 
sation until he has established himself and has learned the prac- 
tical details of the business he has chosen to enter 

The facilities for engineering instruction of collegiate grade 
are more than adequate. In fact it is doubtful as to whether the 
United States and Canada need 160 engineering colleges to 
meet the present requirements for the training of engineers of the 
professional grade. 


Non-Collegiate Technical Instruction 


Our present facilities for the non-collegiate type of technical 
instruction are extremely meager and are absolutely inadequat: 
tor the proper training of men for the junior technical and 


supervisory positions of industry. Neither are our facilities 
adequate for the preparation of unskilled workers. 
Many are forced to leave school et an early age. The pre- 


paration of these young people for useful service to industry 
and for good citizenship is of great importance to the public 
Modern industry has been compared to a building of several 
stories with no inside or outside elevator or stairs. The unskilled 
workers find employment on the lowest story, the next two 
stories are occupied by semi-skilled and skilled workers, while 
the executives occupy the top story of the industrial structure 
A comprehensive system of technical education should prepar: 
the worker so that he can enter from the outside any of the 
stories of the industrial structure: it should also provide part 
time courses, short-time courses, continuation schools and corre 
spondence instruction for the worker now in industry so that 
he can climb from one place to another as rapidly as his natural 
ability and ambition will permit 

Some of the Continental European countries have several 
well defined levels of technical education At the top are the 
technical universities, which are similar to the best engineering 
colleges of the United States and Canada and which admit only 
those who have completed the full program of secondary educa- 
tion. At the middle of the scale are numerous technicums which 
admit those who have continued their studies to the age of 14, 
and which train for the junior technical and supervisory positions 
in industry. At the bottom of the scale are apprentice schools 
for skilled workers. 

We need on this continent more technical schools of a dis- 
tinct non-collegiate type, briefer, more intensive and more spe- 
cialized than the programs of engineering colleges. There is 
also a need for high grade technical instruction by correspondence 
for the benefit of those who are now employed in the shops and 
plants of our railroads, industries and utilities 
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we are in position, we hope, to earn a net this year independent 
of the above. 

In addition to the regular operation of the schedule which 
we cover, we in our own territory reach out for and are getting 
considerable so-called “party business” covering movement of 
special parties to and from cities within our steam railroad 
limits. This business is attractive as it has a tendency to utilize 
our surplus equipment, which is necessary for us to have to 
cover peak load days on Saturdays, Sundays and holidays and 
which can well be utilized for special party business on the first 
five days of the week. Our present tariff covering this service is 
50 cents per mile for revenue mileage and 30 cents for neces- 
sary deadhead mileage with four hours free turnaround time 
after which we receive $4.00 an hour for waiting; the minimum 
charge for special party service is $30.00. 

Our chartered coach miles in 1926 were about 92,000 miles and 
we anticipate doubling this mileage in 1927 

While the steam railroads and the trolleys have a function 
of their own, there is in and around New England a very large 
percentage of local travel, for one reason or another, who desire 
motor coach service and patronize it freely, thereby creating a 
very fertile field for this class of service on the highway and 
with particular reference to service between cities and towns 
approximately 50 miles apart. 

There is also a considerable demand for the so-called special 
party business in and around New England covering seashore 















4 
{ 


a 









p as Pe 


oe 


oy 


a 
é 
i 
$ 

: 
F 





Vol. 82, No. 28 


resorts and the mountains during the summer. This is par- 
ticularly true in metropolitan Boston, which area includes a 50- 
mile radius and which has a population of approximately two 
million people. 

We believe the service is one of public necessity and that it 
will increase, as in many cases it provides the only service which 
some of the smaller towns have. Railroad stations and trolley 
service are frequently some miles distant from the town activities. 
This highway service has a tendency, in our opinion, to build 
up rural communities and also has a tendency to create both 
additional and better highways 

The number of motor vehicles on the highways has increased 
very rapidly during the last 25 years until this business is one 
of the biggest in the country today involving approximately 
twenty-five billions of dollars if the highway improvements are 
included. It seems to me that this speaks for itself so far 
as the effect of motor coach operation is concerned 


The Problems of Maintenance 


As with the steam railroad, the earning power of a trans- 
portation company depends largely upon the efficiency of its 
power. There is nothing, in our opinion, that will reduce the 
net income quicker than poor or deferred maintenance. In taking 
up the maintenance problems of a fleet of motor coaches or 
trucks, I wish to call your attention to a very important factor, 
which will have a great bearing on a successful and economical 
operation 

Make a very careful and thorough study of the physical 
characteristics of the territory through which the routes are to 
be operated, so that you will be able to select the coach or truck 
equipment best suited for your operation. This can very easily 
be accomplished with the information you can secure from the 
carriers now operating coaches and through unbiased engineering 
advice, which is possible to secure; consequently, careful con- 
sideration should be given to the selection of your equipment, 
for your success will greatly depend on this. No amount of 
good management or skillful maintenance can result in unquali- 
fied success if your equipment is unsuitable or poor. 

Before your actual operations begin, you should organize 
and equip a mechanical facility for the purpose of maintaining 
your fleet from the beginning. Do not allow yourselves to go 
into deferred maintenance, as you all know it is very expen- 
sive and requires a great amount of unnecessary work to put the 
equipment back in good mechanical condition. 

Regardless of the physical conditions of the operation, I do 
not think it necessary to purchase more than two different 
types of coaches. With trucks, one make with a range of capac- 
ity from 1% tons to 5 tons with trailers of 10 tons’ capacity 
for terminal transfer jobs 

The purpose of calling your attention to the advisability of 
standardizing on the least possible makes of units, is for two 
reasons: first, the difficulty of being able to stock parts econ- 
omically. The more makes and motors you have, the greater 
the difficulty in this respect. Second, the modern motor coach 
is less than four years old and mechanical improvements, which 
are being developed by the different manufacturers, are at a 
very rapid rate, so much so that it is almost impossible to keep 
up with them. For instance, a comparison of the first ten 
coaches delivered to us a year ago last December and the last 
ten, with a period of only ten months having elapsed between 
these delivery dates, would cause you to doubt that they had 
been manufactured by the same company. 

Where an operating company is compelled to route its coaches 
through two or more states, it is confronted with a very serious 
problem in endeavoring to comply with the large and varied 
number of laws enacted, covering the public utilities and motor 
vehicle commissions; therefore, it is more than advisable t 
secure the services of an expert and qualified automotive man 
to inspect the chassis and body construction as they are being 
built, so that they will meet your specifications and the re 
quirements of the different state laws when they are delivered to 
you. Up to very recently we did not have one piece of equip 
ment delivered to us, which we could place in service, without 
a great number of changes and improvements being made by us 

\ very important fact in economical maintenance is the pro- 
tection of your equipment from abuse and mishandling by the 
coach operators. To best overcome this, a prospective operator 
should be turned over to the mechanical department by the 
operating superintendents, after he is qualified for employment, 
with a view of ascertaining if the applicant is able to judge 
speed and distance well enough to operate a motor coach or 
truck safely (the handling of both are very similar). After he 
proves to us that he is capable in this respect, he is placed in 
school under a capable mechanical instructor, not with the idea 
of making a mechanic out of him, but to acquaint him with 
the general construction of a unit, what damage is done by 
improper handling and how to make minor road repairs, such 
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as locating a defective spark plug, bad electrical contact and 
the replacement of burnt-out electric bulbs. If the operators 
are able to take care of these minor troubles, it saves a great 
many unnecessary trips with the service cars 

It is quite difficult to secure all round automotive mechanics 
as men of this type are few and far between. Another fea- 
ture in connection with transportation which has a _ tendency 
to interfere with securing mechanical help, is the fact that it is a 
seven-day job. In the organization of our shops in Providence, 
| endeavored to eliminate the all round mechanic by employ- 
ing men who have specialized in one particular branch of the 
industry. This has worked out very satisfactorily in every 
way and | strongly recommend an organization of this kind 


Organization of the Providence Garage 
As to the shop organization at Providence, I have laid it 


out covering two departments, or I might say two different classes 
of work. The back shop men, who work six nine-hour days a 














The Providence Garage Is Equipped with Four Electrically 
Operated Screw Hoists 


week and cover the machine, body, paint, blacksmith and weld- 
ing jobs and the other men, whose duties are general servicing 
and running repairs, who work nine hours a day seven days a 
week covering 24 hours a day. This layout also has a tendency 
to facilitate the work in the auditing department pertaining to 
labor classification and the difference between running repairs 
and servicing and major and general overhaulig. 

The complete personnel of the main shops at Providence 
consist of one chief clerk, one secretary clerk and two stenog 
rapher-clerks in the superintendent’s office. In the shop proper 
are 
1 general foreman 
assistant foremen 3 firemen 
first class mechanics machinists 


blacksmith 


7 second class mechanics 4 helpers 

4 painters 2 greasers 

3 body workers 2 electricians 
1 welder 2 inspectors 
1 chauffeur washers 


This gives a total personnel of 58, with a storekeeper and 
three clerks in the stores looking after that department 

The machine tool equipment is complete in every detail. W< 
can machine any part of a motor vehicle; we regrind out 
cylinder blocks, crank shafts, cam shafts, pistons and piston 
rings. Our electrical department takes care of all our gener 
ator, starter, magneto and battery repairs as well as battery 
charging. We make all body repairs, both metal and wood, 
handling blacksmithing in all its branches, except spring repair 
ing; our spring breakage is so small that it would not be 
economical to operate our own spring shop. The paint shop 
has a capacity of three jobs in eight days. These shops take 
care of approximately 143 coaches, including major overhaul 
and servicing. 

We are painting our coaches by hand, using a maroon shade 
of enamel. It requires more time to paint by hand, but we 
ire convinced that it is the most satisfactory way of applying 
enamel 

Question of Standardization 


We have drawn up our own body specifications, covering 
both de luxe and semi de luxe types of body, embodying the 
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in diameter that it takes from 
tanks This causes vertlow 


and it 


nd the 


hller 


ve to twelve 


pipes are so small 
minutes to fill the 


waste of gasoline on the ground also interferes greatly 


with the maintenance of our schedules. 

Maintaining a fleet of motor vehicles is quite a problem when 
they put up at your own garages, but it develops into a much 
greater problem when your fleet is scattered from P ncetown 
n Cape Cod to the eastern boundary of New York State, relying 
on another subsidiary of the New Haven at four points, 25 
’ points, with our own 


uublic garages and shops at other tie-up 
service and keep in repair our fleet. This requires 


mechanical supervision 


ht shops to 
great deal of that would not other 
wise be required 


Mileage of Buses for Lubrication and Repairs 


rhere is a great difference of opinion in regard to the proper 
greasing of the chassis and renewal of crank-cas¢ We 
have given these conditions very careful study and after thorough 
tests we adopted the following We grease universal nts and 
steering gear parts at 500 miles; the complete chass 1,000 
miles ; a complete crank-case oil change at 1,500 milk 


Chere are at least two practical oil filters on the market for 
unit installation that are not only practical but will, I am sure, 
triple our present oil mileage when we are in a position to instal] 
them. I have made a careful study of oil reclaiming 
and I am convinced that nothing is to be gained by using them in 
their present stage ol development 
Another question which comes up 
mileage period should a coach or truck be given its major over 
haul and when should maintenance cease and replacement take 


from time to time is what 


place In the first place, it is impossible positively to fix é 
replacement period, for replacement of parts takes place in a 
great majority of cases before the unit has covered any great 


general overhaul, including 


replacement, 
the physical characteristics of your 
it they are 


lest 


iudDrication 


mileage The proper 
can only be governed by 
operation and the service required of the units and 
being furnished with the proper grade of oil and 

[ am sure that 85,000 miles, under normal conditions 
the proper period that may be figured on for the first major 
overhaul. This major overhaul, including the reboring of blocks, 
with, of course, oversize pistons and rings to fit; replacement 
f bearings in some particular makes of units and in some cases 
the retac 


electrical 


is about 


oO 
new timing gears, the regrinding of crank-shafts and 
ing of valve seats and general overhauling of the 
equipment, with, in most cases, replacement of parts 

If a coach which has been shifted to an isolated p 
a major overhaul, or in other words had work don it, which 
takes it away from the manufacturer’s standardization and that 
coach breaks a piston or burns out a bearing and we at Provi 


int has had 


dence are called upon to furnish this part, we must be in a 
position to send them a part that may be fitted with the least 
amount of labor; consequently, it requires us to keep a com- 


plete record in my office of what work has been done on every 


job, covering the size of rebore of cylinders, the regrinding of 
crank-shafts, the out of place alinement of the crank-shaft, to 
take care of the replacement of timing gears, et 

important factor in connection with 


I wish to take up a very 
motor maintenance and that 1s, 

It is impossible for an operating company on 
recommend the proper grade of oil to a 
company operating the same make of units in an 
this you must work out for yourselves. We have 


same make and model operating in two territories under different 
} 


successful proper 


to be used 


Atlantic Seaboard to 
ther 


rTyv., 
coaches of the 


territ« 


conditions and remote from each other, and we secure better 
results by using twa different grades of oil 
question put up to me as to which was the best 


I have had the 
oT ade <« f 
for you to work out yourselves 
better results in the same make of vehicle in 


in another and work out just the opposite in 


This is also a question that will be necessary 
One make of gasoline will give 
one territory than 
type of 


' 
gasoine 


a differet t 


vehicle 

Owing to the great area covered by our operation, and owing 
to the fact that we are tying up at a great number of isolated 
was necessary to develop a system of re and 
that we could check up on the c these 
isolated points doing mechanical work and servicing for us; this 
we have accomplished, I am more than confident, for it is impos- 


in ords 
pou ts, it 1 
ympanies at 


reports so 


sible for a unit to go over its greasing or oil change period more 
than 24 hours before we catch it. If a unit goes by these 
in tele 


periods and does not show up on the daily report, we get 
phonic communication with the company involved mtorming 
them of the fact and follow it up with a call from a member 
of the mechanical supervision to see that our instructions are 
complied with 
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covering the Rhode Island and Massa- 
United States Rubber Company cov- 
| am not qualified to give you 
s; on our tire mileage, especially at this time, for the 
mechanical department not handle these figures, and for 
another have not done the mileage where the figures 
would be of advantage to you, but from my personal observa- 


Rubber Company 
and the 


onnecticut division 


chusetts divisions 
he ( 
the figure 


does 


reason, we 


tion, I feel sure that regardless of the fact that motor coaches 
are undertired, you should get from 18,000 to 26,000 miles out 
of your tires 

The back shops of The New England Transportation Com- 
pany at Providence will take care of the major overhauling of 
the internal combustion engines of the gas rail-car equipment 
f the New: Haven Railroad system 

[In presenting the paper, Mr. Swentzel added the following 
material not included in the formal paper. Editor. | 

It was necessary, not only from a maintenance standpoint but 


from an operating one as well, to group our different fleets ; in so 
stock substores not only 


at remote pomts 


we were able more economically to 


1Ops other than Pri vidence, R | , but als« 


here we must rely on public shops. This system also makes it 
possible train our mechanics, handling equipment on certain 
routes, on one particular make of unit and has a tendency to 


great deal of abuse of equipment by operators 


eliminate a 


Where this is done we have n ticed a decided decrease in repairs, 
caused by mishandling. We were somewhat handicapped for the 
fact that our patrons on one route insisted on a certain type of 
unit, while on others they wanted an entirely different type. 

In the operation of motor coaches, the assignment of equip 
ment should be the proper one from the beginning; do not 
begin an operation with a six-cylinder coach if a four-cylinder 


will handle it. Educate the public to a six-cylinder unit and you 
will have great difficulty in satisfying them with a four-cylinder. 
It is generally believed that you can operate a four-cylinder 
coach more economically than a six-cylinder one. This is a fact 
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if the route 
cylinder unit 
economically. 


We have now reached the point where the present mechanical 


is suited for a four-cylinder unit, but if not, a six 


will perform more satisfactorily as well as moré 


personnel in the back shop at Providence may be retained intact 
all the year round; a condition that is very desirous, as we have 
at all times the same well trained force, which means efficiency 


and economical operation, and above all, the employees are con- 


tented and satisfied 
We devote a great deal of time and study to necessary ex 
periments in trying to rectify the chronic troubles we have with 


ur units. | assign certain employees to make a thorough study 
of the troubles we are experimenting with make of 
with a view of working out, in our own way, ways and means 
to remedy them. I do not ignore the recommendations of the 
manutacturer by any means, but I do make a thorough study 
of the operation of each make and use their recommendations as 
a basic for our experiments. The manufacturers do try to help 
us in every way possible and I would like to see their engineer 
ing departments keep in closer touch with the mechanical depart 


each unit, 


ments of the large operating companies 

I have been asked on numerous occasions since my visit t 
Montreal if the railway mechanics adapt themselves to work on 
internal combustion engines. We tried it out. I know several 


other roads did, and we had no success. The automotive trained 
mechanic is a man who lacks the discipline that the railroad 
mechanic has in his training, but the railroad mechanic is used 
to rougher work and has more leeway, for instance, in the fitting 
of bearings than the automotive mechanic. ( onsequently, it is a 
great deal more satisfactory to take men who have had a little 
automotive training and train them than it-is to take the railroad 
mechanic and try to make an automotive mechanic out of him 
Five railroads have had the same experience. The mechanical 
personnel of the New England Transportation Company is 100 
per cent automotive mechanics. 


Report on Automotive Rolling Stock 





In order to secure information on 
the present use of automotive rail 
cars on Class I railroads, a general 
inquiry has been made regarding the 
size, power and age of all such equip- 
ment In addition, statements have 
been secured from some twenty rail- 
roads known to be large users of 
rail cars, giving detailed information 
of operation for the cal- 
endar year 1926, reliability of service 
ind general operating experience 


as to costs 











Summary of Data from 
Class I Railroads 
Vumber of Cars—The number ot 


cars listed in the replies totals 332, 
of which 189 are mechanical drive, 


Cc. E. Brooks 


Chairman 





electric drive. This type of equipment was originated 

ind had a steady growth until 1915, after which there 

od of inactivity until 1921, when renewed interest Was 

and from that time onward there was a rapid increase 

n the number f cars, the number being trebled from 1921 
, ’% 

Transmissiot [The number of mechanical drive cars was ap- 

proximately uble that of the electric drive cars until 1925, 

luring which year the number of mechanical drive cars did not 


} 


increase at the prevailing rate, and it appears probable that by 


the end of 1927 the number of electric drive cars will equal or 
exceed that of the mechanical drive cars. Some of the reasons 
for this are to be found in the greater reliability and service- 
ability of the electric models, simplicity of control.and of double- 
end operation 


included 
at the 


gasoline 


a few storage battery cars which were 
drive cars There is a general tendency 
convert the storage battery cars to 
There is one experimental hydraulic transmission 
New Haven, but the cost figures on this gear are 
f normal operating conditions, because of accident 
repairs not chargeable to the hydraulic feature. The fuel costs 
are comparable to those obtained with electric drives, 


| 
There are ais 
under the electri 


present time t 
1 j 
electric arrive 

in use on the 


not indicative 


mn this car 


‘ 
but there is an additional cost for transmission oil which has 
been high due to occasional leakages 

forse pot The average horsepower of the cars. over ‘the 
period 1906-26 is shown in Fig. 1 

The power of-electric drive cars, as shown, was between 175- 





200-hp. until the year 1925 when a number of 250-hp. engines 
were introduced and several railroads put into operation double 
power plant cars running between 400-500 hp., raising the general 
average to 273-hp. for this last year. The average horsepower 
of mechanical cars started out at 200-hp. with the McKeen units, 
and has varied somewhat erratically due to the fact that in 1912 
a group of 60-hp. cars was built, in 1917 a 300-hp. car was put 
out, and again in 1921-22 small engines were temporarily in 


200 


¥IMNOG Buon 
@ 
° 


100 





Over a 


Fig. 1—Average Horsepower of Rail Motor Cars 


Period from 1906 to 1926 


vogue At the present time there seems to be a tendency to 


limit the mechanical transmission to cars in the neighborhood of 
150-hp. or less. Cars of 180-275-hp. are used with single trailers, 


and cars over 400-p. are used with from two to three trailers 

Weight-Length—The weight of rail cars is plotted against 
horsepower in Fig. 2 for mechanical cars, and in Fig. 3 fot 
electric drive cars. In Fig. 4, weight is plotted against length 


Fig. 2 indicates that the average light weight per horsepower for 
a single mechanical car is about 350 Ib. and that when these 
are operated with trailers the weight per horsepower rises to 
approximately 630 Ib. Electric drive cars average approximately 
400 Ib horsepower operated without trailer, or 700 Ib. per 


“ars 


per 
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ers The weight per foot of car length is 

for small mechanical cars, and 1,100 Ib 

al cars. Electric drive cars average 1,400 Ib. 
length, due in part to the increased weight of the 
that these cars have in 


in part to the tact 
more substantial con- 


engines and are ot 


rail cars use six-cylinder engines, the 
w confined to the smallest type of 


Table I—General Average of Rail Car Operating Costs as 
Reported by Several Class I Railroads 

Cents Per Mile 
Me« han cal Electric 


Trailer 
20.79 


Single Trailer Single 
22.93 18.85 


10.45 


60-70 hp. the one notable exception to this 
and eight-cylinder Diesel engines on the 
rated at 200 hp. and 400 hp. re 


, , 
the tour-cylinder 


Canadian National, which are 
spectively 

The limiting cy 
for gasoline 
distillate engines had & in. by 


Diesel cylinders now in use 


I of modern cars is 7% in. by 9 in 


although some of the older gasoline and 
10 in. and 10 in. by 12 in. cylinders 
measure 8% in. by 12 in. It is not 


inder size 


engines, 


Fig. 2—Weight of Mechanical Drive Motor Rail Cars 
Against Horsepower 


gasoline cylinder will come back to these 
large sizes, t there is no reason to believe that the Diesel 
cannot be used with cylinders as large as may be desired. 
speed of the gasoline engines of 20 years ago was 
350 r.p.m., which was increased until in 1925 there were 
a number of cars operating at 1,600 r.p.m. and 1,700 r.p.m., but 
the best practice at the present time seems to center around 
heavy-duty gasoline engines running at speeds from 1,050 to 1,200 
r.p.m. The first Diesels put into operation ran at 750 r.p.m 
and it seems that this is increasing to a rated speed of 900 r.p.m. 

Cooling System—The preponderance of cooling systems are 


thought likely that the 
very | 
engine 

Engine 
limited to 
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built around cellular radiators mounted either on the front or the 
side of the car. In some cases the front-mounted radiators are 
assisted by small over-head radiators which are normally dry, 
but come into action when the engine speed is increased beyond 
the idling speed 

A few cars have been built, notably nine on the Canadian 
National, and two on the N. Y., N. H. & H., in which the radia- 
tion is of the finned-tube type mounted on the roof of the car 
and dependent for air circulation solely on the motion of the 
car, This has two chief advantages; the first being that the 
radiation system may be only partially filled when the car is 
standing, so that the water is confined entirely inside of the car 
body, thus minimizing the danger of freezing in cold weather; 


WEIGHT 
in LBS. 


Fig. 3—Weight of Electric Drive Motor Rail Cars Against 
Horsepower 


secondly, the flow of water may be by-passed at engine-idling 
speeds so that excessive cooling will not be experienced when 
coasting down long grades with the throttle closed It also 
makes for rapid warming up of a cold engine 

Air circulation through the cellular type radiators is obtained 
by mechanically-driven fans on mechanical cars, and with elec- 
tric fans on cars having electric transmissions. 

Fig. 5 shows number of gallons of water circulated per minute 
plotted against engine horsepower. Fig. 6 shows the square 
teet of radiation plotted agaist horsepower. It will be noted 
that there is considerable divergence of the points plotted for 
individual cars, which may be partly explained by the difficulty 
of measuring these quantities, and by the fact that numerous 
other variables are involved, a relatively large amount of radiat- 
ing surface and high water flow being required in those cases 
where it is thought desirable to operate engines at low-jacket 
temperatures. This is also true in cases where the engine ex- 
haust manifold is water-cooled. It is stated that a water-cooled 
exhaust manifold increases the heat flow to the radiators approxi- 
mately 20 per cent on gasoline engines and 4 per cent on Diesel 
engines. 

Passenger Accommodations—Seat spacing varies from 26 in. to 
35 in. center to center, and averages 31 in. Aisle varies from 184 
to 30% in., with 21 in. the predominating figure. Width of seat 
per passenger varies from 15% in. to 20 in., the almost universal 
practice being to use 3-2 spacing. There is usually one saloon 
with dry hopper per car. 

Hot water heaters are almost universally used in preference 
to hot-air type though cars vary so greatly in insulation, use of 
double windows, location, etc., that the amount of radiating sur- 
face varies considerably. Aluminum and finned steel or copper 
tubes are used to reduce the weight at the system in some cases 
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Vacuum fuel feed systems predominate, but a number of cars 
use air pressure on the main tank, while others use a mechanical 
pump feeding a gravity tank, with an overflow return to the main 
tank, and some automatic electric pumps are being tried out. 
There is room for further development in means for insuring 
reliability of fuel feed and the removal of foreign matter. 

Life of equipment—There is some divergence of ideas regard- 
ing the possible life of rail car equipment, and also in regard to 


Table II1—Performance Data 
Per cent Miles 
serviceable days per total failure 
Mechan- Elec Mechan Elec 
Road ical trical ical trical 
Baltimore & Ohi ‘ 
Boston & Maine 74 
Canadian National 95.3 *81.7 *9.112 
Central Vermont 9¢ 15,00 
Chicago, Burlington & Quincy &7 
Chicago Great Western R¢ 94 9 57¢ 17,207 
Chicago, Milwaukee & St. Paul 
Chicago & North Western . 66 
Erie ; 79.1 95.4 
Great Northern . 
Lehigh Valley , 87.7 97.¢ 5.951 No failures 
New York, New Haven & Hartford 73.3 93.1 1,57 38,900 
New York Central 83.4 6,555 
New York, Ontario & Westert 
Northern Pacific 
Pennsylvania 85.7 91.4 24,070 48,235 
Reading 94.5 83.¢ 2,873 8.722 
Seaboard Air Line 
Southern Pacific 70.5 37,428 
Union Pacific ... 89.1 22,724 
*Diesel Electric Storage battery 


the allowances made for this in accounting. It seems to be gen- 
erally agreed that the car is good for some 20 to 30 years, the 
power plant 10 to 15 years, mechanical transmissions estimated 
at from 5 to 10 years, and electric transmissions from 10 to 25 
years. Few of the railroads in question, however, have been 
using equipment a sufficient period of time to speak with author- 
ity on this point. The following statement from one of the pio- 
neer railroads on the use of rail cars is, however, highly signifi- 


cant 

This railroad has cars which have been in daily operation for 20 years, 
and are now in practically as good condition as when put into service. Of 
) cars now operating, two have been in service nearly 21 years, five 


] >( 


nearly years, and al] but 10 have been in service over 15 years 
The mileage performance over the total number of years would be 
lifficult to ascertain, but it is a fact that most of our cars have passed the 


million-mile total, with some of them well along in the second million cycle 
Seven of the original 10 motor cars have been removed from service 


These, however, were built during the early experimental days of the rail 
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Fig. 4—Weight of Motor Rail Cars Against the Length 


ars, and were of a different construction from those produced a short time 
later The matter of obsolescence has not effected our cars as minor 
changes have been made from time to time, bringing them up to date, 
ulthough these changes have not disturbed the original construction more 
han superficially 

Class of service—The majority of the rail car operations are in 
branch line service, although several of the western railroads use 
single cars on main line local work. The double power plant 
ars operating with two and three trailers on the Seaboard and 
Lehigh Valley lines also handle main line local traffic. 

The daily average mileage of all schedules submitted is 148 
miles per day per car. The longest daily mileage shown on 
several railroads runs between 300 and 400 miles, although on 
the eastern railroads figures in excess of 200 miles per day are 


rare. 





RAILWAY AGE 






With very few exceptions, the rail cars are used to replace, 
rather than to supplement or extend steam service. In many 
cases rail cars permit continuing runs which otherwise would 
have to be abandoned. 

Crew assignment—Three railroads report a normal crew of 
three on a single car. Other railroads report two men, this as 
the usual crew on a single car with an occasional third man 
when the baggage is heavy. When one trailer is hauled, several 
railroads operate occasionally with a two-man crew, but the nor- 
mal crew on a single car and trailer is three men. Three rail- 
roads report four-man crews on this combination of equipment 
when the baggage is heavy or when operating in main line service. 

Costs—Typical operating costs of rail car equipment are set 
forth in Table I. It has been necessary in some cases to con- 
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GALLONS 





HORSE POWER 


Fig. 5—Number of Gallons of Water Circulated Per Minute 
Against Engine Horsepower 


dense and group items in order to permit ready 
Ybviously the age of the cars and the average daily 
must be given due consideration in making comparisons 


comparison 
mileage 


Fuel—A large majority of rail cars are using commercial gaso- 
line fuels which run slightly better than government specifications, 
the cost varying between 13 cents and 21 cents per gallon, with 
in average of 18 cents. 

Considerable interest has been shown toward the possibility of 
utilizing the cheaper low-grade fuels such as distillate and Diesel 
i] 

The Southern Pacific is using a mixture of one part gasoline 
to two parts of distillate. The Union Pacific has satisfactorily 
used straight distillate for a number of years, mostly in large 
sized, low-speed engines, this being accomplished through the use 
f individual carburetors of special design for each engine cylin- 
der. Several other railroads have experimented along these lines 
with various degrees of success. 

The Canadian National has done pioneer work in applying 
Diesel engines to rail cars and is realizing very satisfactory econ- 
omies, not only in the cost of fuel per gallon, but in the utiliza- 
tion of this fuel in their engines, securing an unusually high 
mileage per gallon. 

Performance data—There seems to be considerable variation in 
the methods of recording performance on various railroads, espe- 
cially with respect to the measure of reliability in terms of miles 
per detention and miles per total failure. The returns of such 
information have been gone over and the figures which appear 














te ’ it on a comparable basis are shown in 





Instruction—Replies regarding the 





maintenance and inspection of cars have 









en rat n t e in some cases to the fact that the use of 
rail ly not of long standing and that no routine shop 
¢ een evolved. In most cases, the repairs are 
apparently t n care of directly where the cars tie up, while on 
a few railt pecial shops have been equipped into which rail 
irs are 1 eavy overhaul work. Inspection is usually 
pecially qualified gasoline engine men in con 

t il maintenance forces [The instruction of 






ise of newly-acquired equipment is by the 









a : ‘ t 

manufactur representatives, and thereafter by the gas rail car 

emen. It is agreed that a thorough edu 

1 the efficient and smoothly-working or 

‘ most important factors of the rail car 
f 

The expressed public opinion is almost uni 

forn rable, alt gh in the case of some antiquated equip 






is proved unreliable in service, public opinion has 
nerely tolerant. It appears that the public is 










1600 







yooo 







80.FT RADIATION 







HORSE POWER 





Fig. 6—Square Feet of Radiation Against Horsepower 








mu more f rable toward the large cars which appear more 
like regular equipment, and in which case the rather rough opera- 
tion of gears and clutches has been eliminated by the use of ele« 
tric drive 





[he replies to the questionnaires are 











rather not mmittal respecting the possible scope of application 
yf ra ul ind in general refer directly to the present applica- 
tion of rail cars on the respective lines, so that railroads operat- 
ing onl gle cars on branch lines express themselves as be- 
lieving that this is the only suitable application, whereas railroads 
whicl perated large cars with single or multiple trailers in 
main-| il service seem to consider this a satistactory appli 

Although in Table I, it is shown that the direct operating ex- 
pens £ rail cars are distinctly less than those of branch 
line steat rvice, this does not constitute the entire saving, for 
I it tive equipment it has frequently been found 








possible t the expenses due to the maintenance of coaling 

and =wat tations, turn tables, ash pits, etc., and in many in- 

tances it has permitted the rearrangement of runs and the con 

centration of facilities in relatively few modern enginehouses and 
os : 


itlving houses, or limiting their use to 
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mere shelters for gasoline equipment. In some other cases, due 
to the double-end operation of electric cars, the turning of loco 
motives, and the numerous incidental switching operations have 
been eliminated permitting economies in forces and shorter term!- 
nal layovers. The actual values of these somewhat intangible 
Savings are not easily obtained, but they are not inconsiderable 
and it is probable that as railroads become more familiar with 
the possibilities of the rail car they will find increasing oppor- 
tunities for their benefical and economical use, as there is a larger 
held for rail cars than that which has been exploited 

[his report is signed by C. | Brooks (chairman), 
Canadian National; B. N. Lewis, Minneapolis, St. Paul & Sault 
Ste. Marie: F. P Pfahler, Seaboard Air Line I K Fildes, 
Penna \ H. Fetters, Union Pacific. and D. L. Bacon, New 
York, New Haven & Hartford 


Discussion 


C. E. Brooks: We hope, in order to be of some real 
service to you next year, if we are continued as an 
active committee, to take hold of one or two of the real 
problems which we merely have been able to indicate 
here, study them thoroughly, get the experience of 
those roads that are making an attempt really to analyze 
these problems. One problem is fuel. When you come 
to check up the Class I railroads and find out what kind 
of fuel they are using, get their distillation curves, know 
what economies they are getting, know just what they 
are doing with that fuel, how they are absorbing the 
waste heat, how they are absorbing the exhaust heat, 
you have to come to the conclusion that automotive 
equipment in many cases is being treated very much like 
the automobile that the general public secures. I would 
not like to say that none of the railroads who have given 
us the information in the questionnaire are making a real 
study. We have secured reports from two or three of 
the Class I railroads indicating that for the past 10 
vears a deep study has been made and that very success- 
ful operation is the result. 

Mr. Demarest: Most of us have passenger service 
that does not pay. In our own territory, which is a 
thickly-populated territory, we have had to reduce some 
of our service to the point where the city commissions 
would not let us go any further, not that the service we 
are maintaining is economical or remunerative. It is 
not. So the problems, even in the thickly settled por- 
tions of the country, can only be met in some cases by 
reduced losses rather than by making a profit from 
operation. The automotive car is the only thing we 
have, which apparently will bring about more economi- 
cal results. 

Insofar as reliability is concerned, there has not been 
any question about the reliability of the three cars we 
have. Their average mileage was pretty close to 50,000 
last year. One car ran without any failures at all. One 
had one failure, and the other one had three. That, in 
spite of the fact that we haul a trailer continuously which 
is about twice as heavy as the average automotive car 
trailer. It weighs 93,000 Ib. light. As I see the record, 
we have one place where an improvement must be made 
and that is the maintenance cost of the gasoline unit it- 
self. A more reliable situation there would have re- 
sulted in considerably greater economy, not that the 
situation created failures. It took constant attention. 

In our operations we have used a gasoline engine unit 
rated at 275 hp. In our experience with the trailer we 
have been hauling, it is not powerful enough. We have 
been getting maximum power out of that engine and 
some of our high gasoline engine costs have undoubtedly 
been brought about by the fact that the gasoline unit 
has been worked pretty well up to the limit. It seems 
then that’ a higher powered unit would be more eco- 
nomical. 

The service which you put these cars to is never re- 
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stricted to hauling the weights that you start out with 
\s you develop your service, your traffic or transporta 
find the way to get additional 
loads behind the automotive car, so we have got to allow 
sufhcient margin to work it at an 
uestion our vi 


ion people will always 


economical point. 


e president has got into his mind 


is that insofar as public opinion is concerned in riding 

1ese automotive cars, that the vibration and the engin 

~ es 1 tract patronage; but we have not lost 
SLL 


| 


1 matter of tact, the vibration is considerable, and 


ne met! 1f making a more comfortable car insofar 
ise is concerned ought to be given attention 

L be r le committee ought to take up a unilorm sys 
tem oft reporting costs ol operation :a ive tried to 
nalyze the results of our own pertormance with the 
ports from quite a number of different railroads. | 
can't hnd any two reports that are made up on the same 
basis, so that when | come to the final analysis, train 
le costs, | am not at all sure that any comparison we 


ike 1s representative at all. Some uniform schedule 
reporting 
» consideration the de preciation rate you are 2omeg 


should be 


and maintenance costs, taking 


operating 


‘ 


"ar 
outlined 


harge off tor equipment, 


lhe cars have been operating not only on branch ser\ 
but on main-line service, running right with hig! 

eed passenger and freight trains 

Mr. Dunham We have found that in several in 
ces vibration has been a considerable cause of ad 


you 


tions of 


erse comment from the public. I presume most of 
recently-promulgated instru 


e Post Office Department calli 


ive noticed the 
ng tor soundproofing ot 
he partition between the engine room and the mail com 
partment. Evidently, they have got the 

Mr. Brooks Perhaps the most interesting thing | 
in tell you about the operation of the Canadian National 
il cars is that they are not being operated in red figures 
(hey are being operated in black figures and they are 
me of the best paying things that we have done yet 

This perhaps answers in one way the remark that an 
ngine had not yet been developed which would operate 
One of the 


same idea 


rail cars except bv gasoline large roads 


west of Chicago is and has been operating for years on 
distillate. It is distillate, I will admit that, which from 

study of the distillation curve is almost good enough to 
put into a tank and run an automobile on, but at the 


same time it is distillate and it is being bought at dis 


have vyone thi ugh i lot or 
~ 
} ] 


tillate prices. While we 


trouble with our oil engines and at times have been dis 
couraged we feel that we have an engine that will oper 
te on fuel oil and operate successfully 

Insofar as the cost per mile for fuel is concerned, with 


Canadian prices, we can operate a 110,000-Ib. car on ap- 

ximately a 30-mile per hr. schedule, for about 10% 
less with fuel oil than with gasoline. When 
vures are transposed to American prices, the 
little different; in other words, there is less 
spread because vour gasoline costs are lower. 

It makes no difference what size power plant is in 
vour car, if it is 200 hp. you will haul all the 200 hp. 
will haul; if it is a 350 hp., it will do just the same, 
ind that 350 hp. unit is not going to be left on a 200-hp. 
ob. Mechanically, | would like to have a 350-hp. unit 
to do a 200-hp. job, because I could sit back and pretty 

nothing ever go wrong, no railroad 
will make money that way. When you have got a 350- 
hp. engine you want to get 350-hp. to make money. 

There are two or three things wherein we do not 
compare very favorably yet with gasoline-operated en- 
gines. Our engines make more noise and have a little 
more vibration. 


cents a mi 
those n 


110 18S a 


nearly would but 
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lhe six-cylinder engine in this car at the present time 
has a speed of 800 r.p.m. It 
is exactly the same engine as is being built by Westing- 
house at South Philadelphia. The electrical equipment 
Westinghouse, and while they were 
hesitant in starting to throw in the their 
department with this high-speed oil 
from what they 


was built in Scotland and 


Was developed by 
resources of 
Yreat enyvineering 
engine venture, | think that have seen, 


they re L11Z¢ 


today its real possibilities 

ur first 
into certain 
with the 


detonations 


a four-cylinder engine led us 
The first trouble was difficulty 
The intense heat coupled with heavy 
both with fuel oil and with distillate in a 
gasoline engine, resulted in cracked heads. A cracked 
head will allow jacket water to leak slowly through the 
head to build up on top of a tight piston, and of 
you all realize just exactly what is going to happen when 
you turn that engine That trouble, I think,-has been 
and when we started to analyze just 
how to overcome it, we found how little many. of the gas 


attempt witl 
troubles 
heads 


course 


entirely overcome 


engine builders knew about the circulating water sys- 
tem. Many of them have built and sold pawer plants 
which would not operate the circulating system at the 
idling speed. Let me indicate to you here now that 
whether it is an oil engine, a distillate engine or a gas 

line engine, one thing that you must be able to do 1s to 
cool the engine at idling speeds hat means that the 
pump equipment must be of such a design as to really 


overcirculate at top speed. 

We started in using a light fuel oil, of about 32-34 
deg. Baume gravity. We have found from experience 
that the heaviest oil that we can handle under the exist 
ng weather conditions will give us the best results. The 
heaviest oil means the cheapest oil. ‘This is not a crude 
oil engine, it is a fuel oil engine 

he lubricating oil problem has been serious and | 
would judge from the statistics that came in answer to 
our questionnaire that the lubricating oil situation has 
also been serious with the gas-eleetric cars. Generally 
we use about the same amount of oil. We carry about 
the same ratio between lubricating oil and fuel oil as is 
being carried between lubricating oil and gasoline on the 
vas-electric equipment. 

In the June 4 issue of Ratlway Age, on page 
article based on information we gave out 
which gives most of the other data concerning our opera 
Chis indicates fairly and without any 
camouflage just what our situation is. We are 


1 
I 


there 1s an 


tion. article 


exactly 











B. & M. Rail Motor Car Equipped with Highway Motor 
Coach Type Seats 
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as I indicated to you before, with our per- 
serviceability. We are going to maintain 
reasonable serviceability, and I think that with the steps 


have taken by the American manufacturers 


Report of Committee 


practice of recent 
committee on Car Con- 
delegated the various 
given them to subcom- 
reports follow 


Trucks 


In last report of progress 
the program of tests was stated in 
detail, and the loadings of the Sym- 
ington and American Steel Foun- 
dries machines tabulated 

It may be pertinent at this time 
to call attention to some important 
differences in method of loading on 
machines, and, for ready 
reference, these loads, which were 
in detail in the report of pro- 
herewith 


Following the 


ars, your 
uction 


issignments 


whose 


has 


mittees 


year s 


W. F. Kiesel, Jr 


Chairman the 


two 


given 
are repeated 


40-Ton Frames 


if 


Frames 


‘ 


50-Ton 
Load 


Maximum, 100,006 
Minimum, none 
applic ations 
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0 Ib. in and 
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each direction 

r Twist Load 
Ib. right and 
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each direction 
of lever arn 


\ ertica 


per minute 
Transverse 
out. 

minute 


left 
minute 


sR 


guide 
ed o 


Vertical Load 


Foundries machine ; rnates 
Symington 


rt ‘ 


between mn 
machine the 
the maximum 


materially differ 


Transverse Load 


but the American 
times per minute 
makes only six 


tal load 1s 1 rreat 
applied | . sO 
machine 


he Symington 


twr per minute 


Center Twist Load 

difference in the intensity of load, but, in 
machine, the load is applied 25 
with a lever arm 58% in., 


Foundries 
ich direction 


June 11, 1927 


today we are going to be able to buy a highly-efficient 
light weight and reasonably cheap oil engine unit that 
will meet all the conditions required. 

The report was accepted and the committee continued. 


on Car Construction 


while in the Symington machine the lever arm is only 
with one application per minute, in each direction 
These comments cover both the 40-ton and 50-tor 


End Twist 


The end twist load is obtained by rocking the stub 
which the frame is supported in each direction, thereby 
end twist forces 


axles on 
inducing 


Center Impact 


The weight of 2,090 Ib., falling 6% in., is allowed t 
12 times minute, in addition to the normal vertical 


strike 


per load, 


TEST Mo. AA-40-U 
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Fig. 1—Test of 40-Ton U. S. R. A. and A. R. A. Type Frames 
on Symington and American Fatigue Testing Machines 


and this center impact is timed to strike at the instant of maxi- 
mum stress with all the other loads. 

The various loads on both machines were applied either 
through calibrated springs or through accurately measured 
weights. The proper sequence of loading was determined by 
various systems of cams and levers. 

Both machines were developed for the purpose of 
exaggerating service conditions, in order to develop in a 


greatly 


short 
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Fig. 2—Test of 50-Tcn U. S. R. A. and A. R. A. Type Frames 
on Symington and American Fatigue Testing Machines 


time by tests failures that might require years to develop in 
service. There is no way of determining the exact comparison 
between the stresses in the machine and stresses developed in 
actual service, but it is a fact that frames may be tested to 
destruction in.a few days on either one of these machines, that 
will give satisfactory service over a period of years without 
failure. 
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Scope of Tests Static tests on Baltimore & Ohio tension testing machine of 
, 600,000 Ib. capacity. 
The tests comprised the following: Tension tests from coupons attached to frames, turned to stand- 


Fatigue tests on Symington side frame testing machine. ard 0.505 by 2.00 in. size, were made at Baltimore & Ohio 
Fatigue tests on American Steel Foundries side frame test- tec; 


bureau. 
ing machine 


Chemical analyses from tension test coupons were made at 
Baltimore and Ohio test bureau. 
Photomicrographs of annealing coupons attached to frames 
were made at Baltimore and Ohio test bureau. 
One frame of each type and capacity, furnished by each of 
eee the two manufacturers, was tested on the Symington side frame 
testing machines. Corresponding frames were tested on the 
American Steel Foundries machine and on the B. & O. tension 
a —— testing machine. In addition two U. S. R. A., type frames, one 
40-ton and one 50-tons capacity, manufactured by the Buckeye 
Steel Castings Company, were tested on the Symington machine, 
on | with the twist load applied to the spring plank. 


=P 


C Th rusrr 


Preliminary to Tests 


Each frame was given a test symbol and marked so that the 
° Maid ' identity would not be lost. The following examples will in- 
Vereen ek EE F EEE F FE dicate the method of marking the test frames. 
fa aa 18 anes —! Test Capacity 
Symbol Testing machine Manufacturer ons Type 


SB-50-U yt pe Buckeye 50 U.S.R.A. 
AA-40-A Amer. Steel Foundries Am. Steel Foundries 40 A.R.A. 
MB-50-A Baltimore & Ohio ; Buckeye 50 A.R.A, 


ee _ = = 2 FEE Observations and Tests 


The height of all springs used for applying the various loads 
er ons a were checked at regular intervals during the tests, in order 
~ O €5200 108 THE EDA that all frames might be subjected to the same intensity of 
‘ ow stresses. After the tests were started, the machine was run 
;' as continuously as possible until failure occurred. The frames 
ue wee an*onane were closely observed while under test and notes made regarding 

: j . cracks, indications of stress, etc. The corresponding number 
Fig. 3—Proposed Uniform Stenciling of Grain Lines in of joads was also noted 





























Box Cars The loads employed in the various testing machines were the 
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. 4+—Modified Design of Hatch Plugs for Refrigerator Cars 
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Summary 


diagram show a rather wide variation 
f the static tests 


hast 


results 
everal hundred thousand frames 
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which indicate that, so tar 
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5—Exhibit No. 2, Wear of Journal Wedges 
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Fig. 6—Exhibit No. 3, Wear of Journal Boxes 


in length of « 
iould be added 
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ill nailing strips 


i+}, 


wid 
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will not be affected, except 

eliminated, shown on Plates 136, 138 and 140, 
necessary to cut and punch these fillers 

Widening the underframe of the 
post end construction, will result in 
the parts affected, similar to the in 
8% Ib., from which may be deducted 
door posts, 5 


weight 
which 
weight 
iddition 
iodification 
lining and 


weight 


amounting to 534 Ib., 

3 Ib A further reduction of 1% Ib. i used by 1 
of door guide castings, and, inasmuct I 
flooring will be %& in. longer, the in 

vood will amount to 10 Ib. Summarizi 


Increase 


Reducti 


‘he inside width of car will be 8 ft 
in., or an increase of 103% cu. ft 
In the case of the single-sheathed car, having a 
nd modifications to the ner posts will result 
in a saving of 30% lb. per car. Other nsidered under 
the post end construction not being altered, the result is a total 
reduction in weight of car of 19% Ib 
It will be noted from the al 
¥f underframe does not penalize the construction relative to 
and cost, but does improve th« f double-sheathed 


without handicapping the sheathed types 


at plate f 


i pressed plate 


ove that 


yposed widening 


f the subcommitte: rframes is signed by 


ialt 


Stenciling Grain Lines in Box Cars 


+ 


\ member suggested that a uniform practice for stenciling 
grain lines in box cars used for grain loading be established 
Communications from various roads indicates that some use grain 
lines marked for oats, corn, wheat, etc., to which such grains 
may be loaded. One uses a method which shows grain lines 
marked “pounds per bushel” to which grains having corre- 
sponding weights per bushel may be loaded. Some roads do 
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é ral ne nce grain is weighed at the elevators on 

these roa before it is loaded 
Grains of the ume kind vary considerably in weight. For 
, > -~ e . “ - 
example, corn varies from 38.5 Ib. to 56 lb., per bushel; oats 
from 32 lb. to 38.5 lb.; wheat from 48.5 lb. to 62 Ib.; so that it 
was decided that the most satisfactory method for stenciling 
grain lines is tl method which shows grain lines marked 





‘pounds per bushel,” and drawing showing this method is, there- 
fore, submitted, with the recommendation that, if a standard 
practice be established, this method be adopted. 

Open-top cars are loaded with various commodities, such as 


val, sand, gravel, iron ore, etc., and no provisions are made 















for limiting the amount of such commodities loaded, except 
the load limit marking on the car, and it is, therefore, felt that 
the loading of grain in box cars should be governed by the 
san requirements, and that stenciling ol grain lines in cars 
; not universally necessary, although it may be required by 
some local conditions, on certain roads Furthermore, grain 
Linne mn cars are of no value unless the grain load is leveled-off 
wr trimmed See drawing. ) 

The report of the subcommittee on Stenciling Grain Lines 
is signed by A. R. Ayers 






Designating Letters for Car Equipment 


























At tion was < ted to the advisability of changing the 
lesignating lettes 'S” to evade possible confusion, and elim 
nating the designation “FT.” A study of this subject indicates 
the riticisn t ence we recommend the following for 
doption 

rMU"—A car juipped with holders, other than glass lined 
for the transportation of gas and liquids. (In place of “TS.”) 

rw"—A r equipped for the transportation of pickles in 
hy 

RT frig t rs for transporting milk in bulk 
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Fig. 11—Column Casting for Arch Bar Trucks 
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sion of the Association, in order to provide full in 
the proposed specification for use in connection 
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formation on 
with letter 


Present and Proposed A. R. A. Specifications Covering 
Design and Strength of Steel Ends for House Cars 


Paragraphs are numbered in the order in which they 
A. R. A. Mar 


PARAGRAPH 1 


appear in the 


Present—(1) News cars should have corrugated steel ends or steel plate 


ends “4 in thick, reintorced between corner posts with 
of either two vertical steel braces with a total section modu 
than 9; or one vertical and two diagonal steel braces with 


modulus of not less than 10; or three horizontal steel brace 


section modulus of not less than 10 
Proposed—(a) Ends for new cars other than refrigerator 


of steel, of either corrugated, pressed plate or reinforced 
: , 


struction and may be made of one or more pieces Wher 


} 


the equivalent 
1s of not less 
a total section 
s with a total 


ars shall be 
flat plate con 
ne piece is 


used it must be not less than % in. in nominal thickness When con 


structed of more than one piece, the lower third of the end 
nm one piece and not less than % in. in nominal thickness and 
shall not be less than * in. in nominal thickness 


PARAGRAPH 6 


must be made 


he rema ler 


ace of one rT 
r 4 im. thick 


t less thar 
when figured 
en more than 
<iulus of not 
out deductine 


Present—(6) The corrugated ends referred to may be 
e p.eces It made of one piece, it should not be egs tha 
li made of more than one piece the lower third must not be less than % 
n. thick, and the remainder should not be less thar ; in tl 
Proposed—(b) Flat plate ends shall be reinforced with 
ree steel braces having a total minimum section modulus, 
lependently of end sheet, of not less than 8.4 in.’ wt 
three braces are used they must have an individual sectior 
less than 2.5 in.* Section modulus may be calculated wit! 
rivet holes When vertical braces are used, they must be 


located about center of end and the distance between their 
r t greater than 0.2 of inside width of car 


When horizontal braces are used, they must be so located 


symmetrically 
centers must 


hat the dis 
tances between their centers, and the distance from top of floor to the 
enter of the bottom brace are not greater than 0.2 of the lear inside 
height of car 
emarks—The three present A. R. A. end post sect ‘ 2 ast 
modulus of 8.40 in.* 
The A. R. A. 50-ton Double and Single Sheathed cars ha d sts 
ited on 18 in. centers By use of the factor of “0.2 of the e width 
the maximum distance between end posts for these cars w ra 
S Car 103.75 in. x 0.2 20.75 in 
S/S Car 102 in x 0.2 20.40 in 


The A. R. A. 50-ton Double and Single Sheathed cars 
l!-steel roofs, have clear inside height of 8 ft. 7 t 


By use of the factor “0.2 of the clear inside height the 
tance between braces and between the bottom brac« 
floor would he 

03.25 in. x 0.2 20.65 in 
Proposed—(c) Corrugated ends shall have a total minimun 
f not less than i.45 times the clear inside height of ca 

steel e7 other than those commonly termed as corrug 

imum strengt! equirements equivalent to those specified 
¢ le 

Remarks—The total minimum section modulus f : 
general use cn a ar having ar nside height 5 tt “ 

77 RS 


le height A. R. A. box cars 
S/S Box Car, Steel Roof 8 ft. 7% 

D/S Steel Frame Box Car, Steel Roof 8 ft 
D/S Steel Frame Box Car. O. M. Roof 8 ft. 5% 


D/S Auto Box Steel Roof 9 ft. 3 


Para RAPH 





Pr Lining at ca ss i su pp 
greater thar times the thickness 
Proposed ) The unsupported distance between lining 
shall be not greater than 20 times the lining thickness 
marks—Proposed maximum spacing f lining supports 
s A. R. A. f plate « $ 


GRAPH 





mmittee is signed by J. McMullen 





Box Car Ends 









my wit tructions, we have revised recommended 
‘ ering box car ends, shown on pages 7 
1 8, Se f the Manual. and submit the following state- 
nt showing pr t specification, proposed specification, and the 

f mportant data used in nmnection with this revision 
Ends for both new and existing cars have been covered, and 
hie lop f the proposed requirements will involve no change 









( which have been applied to A. R. A. Recommended 

act I e Car 

Ithough this specification relates specifically to corrugated, 
reinforced, flat plate, and pressed steel ends of various designs, 
und in our opinion, it is not practicable to construct a composite 





id having strength equivalent to the types enumerated, spect 
ition for a composite end has been included as an alternate 
ingement Insotar as practicable, the use of this end should 

ve confined to stock cars 
t ir recommendation that the Comparative Statement 

Showing Present and Proposed Specifications Covering Design 
ind Strength of Steel Ends for House Cars, a portion of which 
ed to supersede the specifications now contained in the 
M iT ual he submitte I to the members ot the Mechanical Divi- 










tend 






















rese N \ irs may have the following alternative 
Th teel braces, two of which run diagonally 
section modulus of not less than 12%, and wood lining 
Pr e) Stock cars may nave the following lterr 
Not less ¢t r t r steel braces, two of which rur 11ag 
tal au mum section modulus of 12.0 in.* Section mo 
: ated withou leductions ft rivet or bolt holes 
emarhs—While it is not felt that the specified m posite 
t streneth to an all steel end, it has been included in t 
ler to provide an end suitable for applic " » stock 
PARAGRAPH 
Present—( To concentrate strength at a point nea yor 
enter line of car, diagonal braces should extend from the 
ve ] und not from the bottom corner to the ridge 


Sle ates, 
Proposed—Wood sheathing must be not less than 1% in 
vertical races si all be symmetrically located alx it enter t 
tance between their centers must be not greater thar 

: he diagonal braces must extend from the 
braces te the intersection of end plate and corner p 

The four present A. R. A. end post and | 
ust section modulus of 12.1 in.* 

The A. R. A. 50-ton Single Sheathed car has two end posts 
enter to center. By use of the factor “0.27 of the inside w 
the maximum distance between centers of vertical braces for tl! 
the proposed A. R. A. stock car would be 








yrace 


S/S Car 102.27 x .27 27.5 in 
Stock Car 102.5 x .27 27.7 in 


PARAGRAPH 4 


Present—(4) The attachments for the braces and the memi 
they are attached must be sufficiently strong to realize the 





section modu 
feet. Pressed 
shall have 
rrugated 


igated end in 
- " 3 


rts at car 


ased on 





arrangement 
with a total 
thick. 

ve arrauge 


ully, having 
lus may be 


er is equiva 


e specification 


e¢ on vertical 
enter sills to 


thick The 
end and the 
f the inside 
ottom of the 


sections have 
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Hatch Openings 


Hatch Opening 
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Automobile Cars 
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Method of Attaching Brake 
Beam Hangers to Side Frames 


meeting, the sum 


submitted 


was 
letter ball 


effective 


} 
ly 
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As 


Cat 
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ind 50-ton, 


njunctior 


ce, and, a on 


ibcommittee referred t 
a result of whi 
further 
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to whict neg the nter bearing, in order to accommodate 


length 
Schaefer loop hangers 
the subcommittee on Method 


it ct 
strengtt! 


Attaching 
el hairman ), 


The report of 
Brake Beam 


iTa Everett, 


consistent 


by 


is \ rt 


Hange rs 


and K. F 


signed 
Nystrom 


Journal Wedges, and Limiting Gage 


ittee rly 0 


has inspected nea 2 
and endeavored 
from 10 to 20 vears 
The inspection c 
from various types 
mmonly used at pr« 
that the wear 


subcomm 

wedges, 
been in I ct 
maximum wea! 
nd journal wedges 
rucks 


wr < 


vel 


most ct 
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mmittee finds 


- 


for 
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ef J 
és 


* 


5ST 3 DECK BEARER. 


LEA 


) BE MADE OF HIVE 


TION AT DIAGONAL 
- BRACES AND 


CROSSBEARER POSTS 


UPPER DECKING 


itch Plug 


Alt g f , ' 


FROM RAIL 


, 
Openings 1s signet 


14-0 


40) 
de 


was 


restricted 
cars have been 
wrt, letter ballot 
unrestricted or restricted 
with different door openings, 

should | 40-ft.-6-in. o1 


l as well 
bile 


as 


13-24 “ROM RAUL. 


aut 
the 


mo 


1926 rep 





side 
ve of the 
nclusive, and a special 
of automobile 
National Auto 
as necessary data is 
will then be in position to further 
at a supplementary letter ballot 
sitic After result 
lesit ill ft accordingly 


number 


with the 


b ML BOLTS TO BE 
RIVETED WER NUTS 


1 prope ns Fig. 


13—End Elevation and Cross Section of 
Standard Stock Cars 


Proposed 


us re made 


mobile Cars is signed 


Purcell of 


Aut 
ae Wii i dimension A, Exhibit 2, varies from 
to, in isolated cases, 6 in. The wear on the f the 
dimension B, Exhibit 2, is negligible, but end wear is 
The end wear of the journal wedge takes plac: the front, 
indicated by dotted lines, C, Exhibit 2, where it comes in con- 
tact the two lugs projecting from the roof of the journal 
This wear, betwéen the front end of the journal wedge and 
lugs on the roof of the journal box, contributes con- 

siderably to excessive lateral clearance, causing the face 
1e general design of f journal box to wear against the hub of th 
Flovd. chairman of the Manufac stated, the wear on the sides of the 

hich slight refinements negligible, but some dropped-forged wedges made with 
iccommodate stand tapered sides. This is objectionable, particularly if the wedge is 
the width of slots wider at the top than at the bottom, as it has a tendency to tilt 
e center bearing of the when brakes are suddenly applied. Your committee recommends 
1 3/16 in.. with limiting dimension, D, for the slope of the wedges 


da zero 
wedges, 


common. 


sides 
at 


t mmittee’s report ot with 


wert box 
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were finally 
1927 


} 


and all 
t vote, and 


March a 


rect 


inner 
wheel 
7 7 

journal wedge 


the 


As is 
are 
the bracket, t tl 
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sick 


ut ch ing 
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The wear of journal boxes, from the wedge at top, dimension 
E, and on the sides at /, was not appreciable. A slight wear 
was noticeable on the sides of the box at Ff, from the journal 





brass, but not sufficient to justify placing a limit for wear at 
this poin The lugs in the roof of the box, marked G, do not 
provide sufficient bearing area for the end of the wedge, and 
therefore, s recommended that the length of these lugs be 
creased b educing dimension H 
In view f th ove, y committee ( mend >» COI 
den wedge is unfit for h er service, when the following 
imits are re ached 
W th ge 
ex , , Wede : 
y ‘ ‘ ‘ ; 
eng 
t W } ti whe € gt ; ‘ . 
yn t s an < T} y 
The following changes the urnal box wedge are recom 
ae 
the .f edges t . sent ate rd. 
The widtl f the wedees at the top may be n less over-all than at the 
The lengtt he wf of tl 7 s “ creased 
> h r ‘ ft ter of 
‘ M w all es - with flat 
s t riace 
\ d é exhibit No. 1, showing itour of the 
top of wedge d the amount of wear for a given neth of 
flat t. Exhibits N 2 and 3 show jot il wedge and journal 
box, respectively, with dimensions used 
The report of the subcommittee | Wedges is signed 





by 1 Everett (chairman ] 


K. F. Nystron 


Standard Blocking for Cradles 
of Car Dumping Machines 


You subc mittee was requested to make a study of the 
standard blocking provided for car dumping machines, to estab 
7 9 ] ° . 
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blocking provided for these machines is about as satisfactory 
as can be provided for the reason that it is seldom that machines 
are built exactly alike. Also it is rarely, if ever, that all the 





same build of cars are used on any one machine. For this rea- 
son, the blocking is found to vary on each machine, so as to 
suit local c nditions 
I establish a standard that can be | I ill mac nes and 
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Fig. 15—Proposed Truck Center Plate for Separable Center 
Plate Bolster 


under all conditions least for the time being—appears to be 
impossible. Suc! rrangement may be possible if all ma 
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Fig. 14—Side Door Arrangement for Proposed Standard Stock Cars 


et irrange 


to the 


necessary to “ 


better protection 


lish what changes, if any, 


( were 
them, so the blocking would insure 


cars, against damage, which are required to be unloaded on these 
machines 
The committee has not had sufficient time to go into the mat- 
‘ ter as thoroughly as it expects to. It has, however, obtained 


from various roads, showing the method of blocking 
The information develops that the existing standard 


drawings 
made use of 












t time to go into the mat 
: 


recommendations, this 


were alike. Necessarily, for the want 
ter further, and to make more definite 
port can only be considered a progress report 

(A drawing, not shown, of the present standard blocking accon 
panied the report.) 

The report of the subcommittee on Blocking for Car Dun 
ing Machines is signed by J. J. Hatum (chairman), J. A 
Pilcher, and J. McMullen 








RAILWAY AGE June 11, 1927 


; : olumt astis ould be of malleable iror t 

of Refrigerator Cars ngs should 
&et< to C form to tl neral design and dimensions as covered 
. - ve Oe of arch bar connections above 
prepare Crawmigs Cover uld t ner one of the optional methods sh« 
R. A. underframe 
or car, based where 

the standard clear 

This cross-section 1rnal x ar column bolts of the better grade of steel should be 
uestion should be referred to the Specifications Com 
whether an improved specification can be provided 


n ill give a material of greater shear and tensile streng wit 


} 


of journal box and tie 
the end of the tie bars, 


ft.-25@ in., together 


the subcommittee are increasing danger of heads breaking off 
frrigerator s, closely . ’ 
ewe aes, ‘ The report of the subcommittee on h B r is 


evel the builders’ 
deve © ound ; Si by W. A. Newman (chairman), ( Smith, an Me 
the sub 


Single Sheathed Box and Stock Cars 


Your subcommittee on Design of Single-Sheathed Box Car 
vas instructed to prepare a design of 40- and 50-ton stock cars, 
utilizing standard box car details as far as possible. No report 
her than to indicate that the designs were under way, was 
made last year. This design, now presented. for roval, is 
covered by the two cuts attached, one showing the general 
arrangement of car, the other the arrangement 
hese drawings represent both the 40- and 50-to 
lifference between the two being in the trucks, 
side Z-bar, corresponding with those of 


yp 
l Car 
Details of the single-sheathed box car were utilized as 
possible, and the single-sheathed car underframe, side posts 
— braces, with necessary modifications in punching of the latter, 
detailed 1ave been incorporated. The difference in pun 
posts is due to using slatted sides and stock car 
>atety appliances conform to those of th 
It should be understood that any modificat 
the Association for the single-sheathed car wi 
also cover the stock car. 
Where legal or railroad requirements compel 
arangement, such permissible alternates are covered by notes 
Special alternates are covered by notes, but it shor be under 
stood that the general rules covered by Plate A of Speci 
tions for A. R. A. box cars, dated October 7th, 1926, also 
to this car. 
Arch Bar Trucks These two plans clearly indicate the detail « 
as soon as we receive your approval thereof 
beet ientl tensi O war with the detail drawings, making the desig 
The _ classifications will be as follows 40 Ton 
ress analvsis 4CSI; 50 Ton Stock Car, Class 4DSC1 


¢ 


Fig. 17—Proposed Standard Method of Splicing A. R. A. Center Sills 


ruck frames The report of the subcommittee on Design of 
stress has been set at Signed by C. R. Harding, (chairman), and W 
' é Summary 
h bars now in pe 
ommend two sizes [TRUCKS 
over the pres [The subcommittee points out variations 
the two machines, due to the different 
ad, which requires further study to determin 
Sx nds with maximum service conditions 
This progress report, as given, indicates that 
bought on specifications adopted as Recommended 


and 1926 give satisfactory service; that the possibility 
, ‘ment in the A. R. A. side frame design sh 
sane ned to the determined, which we will do 
vu ' ihe geu f 
‘s expense, in accord Din oe . - . 
the new A R \ nverted STANDARD ( AR DESIGN 
ars and ae a og The detail report on width of underframe gives good reasons 
Salen » applied, billin - . . - 
ae Rule 1 for increasing this width by % in., which increases the inside 


uld 











Vol. 82, No. 28 





width of single-sheathed cars from 8 ft.-6 in. to 8 ft.-63% in. This 
should be submitted to letter ballot for adoption, and, if adopted, 
the drawings will be changed accordingly. 


LETTERING AND MARKING 


and the subcom- 
indicated to be the 
This item should 


This is mainly a transportation matter, 
mittee endeavored to conform to what was 
best arrangement for uniformity of practice. 
be submitted to letter ballot. 


DESIGNATING LETTERS FoR Car EQUIPMENT 


The changes recommended will serve to clarify discrepancies, 
so that misunderstandings will be reduced. This should be sub- 


mitted to letter ballot 
Box Car ENps 
This report should be carefully studied. The interest is to 
make the rules such that there is greater assurance against 


damaged ends. It should be submitted to letter ballot. 


HatcuH OPENINGS FOR REFRIGERATOR CARS 
A great amount of work has been expended on this sub- 
ect The various interests involved are in agreement. A\l- 
though this would appear to be a minor feature, the standardiza- 
of a design to be used on all cars is of great importance. It 
submitted to letter ballot 


n ; 
lh O1 


Si uld be 


BraAKE BEAM HANGERS AND SUPPORTS 


The modification reported may be considered a provision for 
It is not an actual change in design; 


16 in. greater clearance 
the change be approved without sub- 


and it is 

mitting it t 

DesiIcN oF JoURNAL WEDGES, AND LIMITING GAGE 
THEREFOR 


suggested that 
letter ballot 


The changes recommended are intended to insure more uni- 
formity. and should be submitted to letter ballot. If adopted, the 
gages shown in Sec. B, page 23, (1926), of the Manual, should 
be made to conform. The gages shown in Sec. B, pages 1/7 to 


21. inclusive, (1926), which are obsolete, should be eliminated, 
shown on pages and 23 should be advanced to 
This should also be referred to letter ballot. 


and gages 
standard 


DESIGN OF TRUCK CENTER PLATE 


Breakage of the rim of collar around the king pin hole has 
been reported to be on the increase. Several railroads have 
reduced the height of this rim to % in., and changed the con- 
tour, to provide necessary clearance under all conditions. This 
is shown on accompanying diagram, and is submitted for your 
approval by letter ballot, after which the center plate drawings 
and gages therefor should be revised. An affirmative vote will 
carry with it your authority to make the necessary changes in 
the Manual 

Sprice For A. R. A. CENTER SILLS 


To facilitate repairs to standard A. R. A. center sills, the 
committee presents accompanying drawing of a standard splice, 
for use at any point between bolsters, one splice, being permitted 
in each center sill. This should be submitted to letter ballot. 


Truck SPRINGS 
Although there is no report to submit this subject is under 
investigation in co-operation with manufacturers. Progress has 


been made and a number of tests are under way. Prospects 
for an interesting report later are good. 


Arcu Bars 


Greater loads now carried in cars have materially increased 
arch bar failures, hence it will reduce cost of maintenance to 
gradually replace existing arch bars with those of larger sec- 
tion, as proposed, which are more commensurate with other 


desiens. This should be submitted to letter ballot. 


SeLF-CLEARING Hopper Cars 


By special Letter Ballot, the height of hopper cars was 
fixed at 10 ft.-8 in. Since this was definitely fixed, there has 
not been sufficient time for the subcommittee to make a design 
subject to the new conditions. They report progress 


Stock CARS 


Every effort was made to bring this stock car design up-to- 
date, and to permit special acceptable preferences of the differ- 
ent roads. There is one feature, the length of car, which can- 
not be compromised. There are advocates for various lengths, 
from 36 ft.-0 in. up. Investigation discloses the fact that the 
is the spacing of loading chutes, that this 


controlling factor 
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spacing varies materially in different localities, and a large 
number of such chutes are in a condition to require rebuilding 
anyway. Hence, the more important factor will be to adopt a 
standard length that can be kept standard for the longest time. 
This, in the judgment of your committee, justifies using the 
box car length which permits using the single-sheathed box 
car framing design for new cars, also permits converting box 
cars into stock cars and vice versa. It then permits spacing 
chutes at a standard distance to suit the standard car. This 
should be submitted to letter ballot. 


LUMBER FOR CARS 


Specifications for lumber have been discussed with and sugges- 
tions made to the committee on Specifications and Tests for Ma- 
terials. Consistent efforts have been made to agree on stand- 
ard sections that will conserve lumber, be easy to obtain, and 
that will be suitable for the various requirements for cars. A 
few minor differences will yet have to be adjusted, after which 
we can submit report. 


PosstBLE PATENT INFRINGEMENTS 

The status of patents in connection with A. R. A. car design 
has been raised frequently. The designs of A. R. A. cars were, 
therefore, submitted to the Eastern and Western Railroad As- 
sociations by member railroads, a voluminous report has been 
received, and is now being carefully studied. The reports point 
out many features which, under certain conditions, may infringe 
existing patents. We have reason to believe that our study of the 
reports, based on a knowledge of the state of the art, will elimi- 
nate a large number if not all of these possibilities of infringe- 
ment. Where it is believed that an item is not entirely clear 
of infringement, this will be recorded on the drawing of the 
detail involved 

The report of the Committee on Car Construction is signed 
by W. F. Kiesel, Jr., (chairman), Pennsylvania Railroad Sys- 
tem; A. R. Ayers, New York, Chicago & St. Louis; O. S. 
Jackson, Union Pacific; C. L. Meister, Atlantic Coast Line: 
J. McMullen, Erie; John Purcell, Atchison, Topeka & Santa 
Fe; W. O. Moody, Illinois Central; J. A. Pilcher, Norfolk & 


Western; P. W. Kiefer, New York Central; C. B. Smith, 
Boston & Maine; S. O. Taylor, Missouri Pacific; Ira Everett, 
Lehigh Valley; W. A. Newman, Canadian Pacific: G. S. Good 


win, Chicago, Rock Island & Pacific; J. J. Tatum, Baltimore & 
Ohio; L. K. Sillcox, Chicago, Milwaukee & St. Paul: E. B. 
Dailey, Southern Pacific. 


Discussion 


Mr. Kiesel: The subject of widths of underframe of 
single-sheathed and double-sheathed type cars, which 
will also be applicable to stock and refrigerator cars was 
submitted to letter ballot and was passed. 

Mr. Ayers: Since the report on the stencilling of 
grain lines was formulated, we have had notice that the 
grain committee in the Twin Cities and the Contact 
Committee of the Northwestern Regional Advisory 
Board are working on this question in connection with 
the Minnesota state law, and it is suggested that any 
definite action be deferred. Our legal department ad- 
vised me that the Minnesota state law could not govern 
interstate commerce, although their law applies to any 
cars coming into the state. 

Mr. Dunham: About a year ago, the C. & N. W. de- 
cided that it would eliminate grain lines in old and 
new cars, practically for the reasons indicated in the 
report. 

A. H. Fetters (U. P.): On the avhiject of attaching 
brake beam hangers to the side fratne, the subcom- 
mittee inspected about four or five kindred cars, and 
were pretty well convinced that there was one part of 
our cars that called for some sort of standardization. 
We found a heterogeneous variety of styles of hanging 
brake beams. Some of them were the old styles left 
over from a great many years ago. They were pretty 
poor. We found all stages of wear and dilapidation, 
in fact, the subcommittee’s inspection saved at least one 
derailment from a dropping brake beam. 

The Chairman: With regard to the item covering 
the method of attaching brake beam hangers to side 
frames and on which you have just received report, Mr. 
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it particular item discussed. 
recently had a question by 
the of the slot for the 
1 loop hanger, whether we 
ner or whether to use two 
lepartment has indicated to us 


chance of infringement that 


ive 


use 


m was asked for the 
dvise our legal department that 
ince 1916 
rs to me that if the association 
time to inert the size of the 
tamp of approval on the arch bar 
it is the intention of the asso 
that any question of increas 
recommended here, be held 


ase 


1 


the motion 
like to ask M1 what 
mn Does he have in mind 
to be legislated out of 


Kleine 


the question 1s properly taken 
intention to legislate the arch bar 
it once, but it is the intent and 
irs that may be constructed 

rch bar type of construction 

ucks are in existence in large 
them, it is true, have failed 
these failures. What caused 
iterial that the arch bar was 
of the arch bar, or what 

ch bar trucks to the scrap 
1 willful waste. Further, 

ld be wrong to permit repairs 

ks when renewals are necessary if 
some means by which to improve them, 
service until the cars they are under 
recommendation should prevail, and 
yntinued in service and strength 


truck question has been 
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before this body for a great many years. I do not be 
leve there is a railroad but what is having derailments 
every day due to arch bar trucks giving out. Certainly, 
the trucks are not being kept up. The column bolts are 
illowed to get loose. The result is that the entire weight 
of the car is on the tension members. I have kept a 
for 17 months on a little over 12,000 miles of 
railroad and we averaged 171 broken arch bars per 
month. It is true, we have had some cast-steel side 
frames crack, but we have discovered them and taken 
them out before they 

G. Tiley (Gen. Chem. Co.) [ have been in charge of 
SOO tank cars for the last 10 years, which are equipped 
with arch bar trucks. During that time I have no 
knowledge of a single derailment or accident from any 
one of the 800 cars. I make that statement in defense 
yf the arch bar truck as a suitable truck for tank cars, 
ilthough I am conceding that in the construction of new 
equipment I should prefer the cast-steel truck side as a 
result of the experiences of the carriers in the advance 
of the design of that particular part 
that the recommendations 
¢ held m abeyance, was lost. 

Mr. Ayers [ would suggest that the car constru: 
tion committee be requested to modify their recommetr 
dation for arch bars to cover simply the renewal of the 
har that breaks. The way this reads, if they 
irch bar broken on a truck, the instruction is 
hoth of the inverted arch bars on that truck and then if 
that interferes with the truck, they are allowed to renew 


the two top arch bars. If that was submitted to letter 
ballot it would 


rect rd 


bre Ike 


ment 


The 


motion 


find an 


to renew 


the door rather wide 
heavy repairs to any road's cars on foreign lines 
[ move that the Car Construction Committee be 
quested to revise that recommendation to cover the 
newals simply of the bar that is found broken o1 
foreign line. The has the option 
voing as far as he likes 
The motion was carried. 
sections of the report pertaining to Designating Letters 
Equipment, Hatch Openings for Refrigerator 
‘ars and Design of Journal Wedges, which were sub- 
r ballot, the 


leave open 


] 


owner of course 


yr Ca? 


»ynonittee’s report was 


Report of Arbitration Committee 


ng the year ases 1477 to 
nclusive, have been decided 
copies sent to the members. A 
f these decisions is made part 
report \ vote of concur 
e in the decisions is respectfully 
uested by the committee 
explained in the 1926 
was referred to the committe: 
nmendation of the Railway 
ting Officers’ Association that 
Interchange Rules be modified, 
reby all charges for repairs 
unting to 25 cents and less per 
omitted, and in support of this 
illeged that 
the original 
card, pricing 





report, 


Ww Demarest if he 


Chairman mmendation it was 
st f preparing 
repair 
ecking thereof, was as great or per 
I to 25 cents 


‘harges amounting te 


rd, billing 


the situatior 
printed as 
total average cost of 
umountinge to 25 cents 
railroads in 


ly of 
report 1s 


the 


tative 


the United and Canada, amounted to 7.1 cents pe 
[he committee, therefore, has recommended the addition 
five of the smaller items of repairs to Rule 108, for which m 
labor or material charge may be made, and which, if adopte 
will eliminate approximately 46 percent of the repair cards 
being issued for repairs amounting to 25 cents and less 
total labor and material charge for the items so designat 
less than or approximately equal to the cost of rendering 
checking the bills 

The sub-committee also investigated the practice of writ! 
billing repair cards at the car, which practice has been 

ial on several railroads for various periods of time. As 
system appears practical and economical, the committee 
recommended a modification of Rule 7 to provide for this pl 

n optional arrangement 


tates 


tr 


fact that the Arbitration 
under the Rules of 
of arbitration 


is again called to the 
questions 


form 


Attention 
mittee will not consider 
hange unless submitted in the cases 
Rule 123 


Freight Car Rules 


All recommendations for changes in the Rules of 
submitted by members, railroad clubs, private car 
have been cafefully considered by the committee 
approved, changes have been recommended 


Interch 
owner;rs 


und 


With the exception of the 
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RuLE 2 interchange where it is impracticable t apply the regular defect 
card before the car is moved to the interchange district 




















€ committee recommends that the second paragraph ol >ec- > ~ 
ot this rule be modified as follows: RULE 7 
, 1 lorm—Cars equipped with A.R.A. standard axles The committee recommends that first paragraph of this rule 
ay be loaded to limits shown in Column “A” of Rule 86 (which be modified, as follows 
the total weight of car and lading for the respective capacities Proposed Form—When repairs are made to a foreign car 
ven), except where stenciled load lumit has been reduced, as except as otherwise provided in Rule 108), or to any car on the 
ndicated by star ) symbol per Rule 30, account structura wuthority of a defect card, a form shown on page 254 shall be 
tions ay r trucks. ised for original record of repairs, from which the billing 
he | ts referred t all cars repair card shall be made; or, in lieu thereof, the original record 
ppec th A \. standard the load repairs may be written directly on the billing repair card at 
ive be eX Ace imitations le car, im which event carbon ci f such billing repair card 
ar bod r t ; vul serve the purpos rigimal record of repairs as well as 
e committee recommends that Paragraph (2) of Section (1 wd repair card 
modified to read “metal transoms Reason—To make optional the plar preparing billing ret 
| A r t Ss S irds it the T 
RuLE 3 RULE 17 
; : : ce i mrs paragra] Sect) 
L hi nds t the effective date of th this rule be modified, as follows 
I I ‘ me t x ded to January | i ed lorm—(c) In replacing couplers, the dimensions of 
mmittec nends ine effective dat : € sixt shank and butt for A./ el rmer A mdard o 
ip f Secti be oxte ed to January 1, 1929 mporar) m couplers undard to the ca be main- 
7 ‘ T t T t | 1 { 4 T ‘ + + 
ra a be extend January 1, 1929 SS ee ae a ar Snes Se Se. 
. I vhen used wit \ \. standard yok Su n tor 
1-A.] \ Standard y 
‘ : ist ° ese extel ns : , f l clarify th el 
‘ , hat new fifth paragraph bk Che enenitie eienteinlin tient tend mmdinmides ae gee 
S s rule, as follows on of Rule 18 be relocated Pte . = aiomenels oa Section 
; » > ( udler f ra ”? ’ 1? léd ‘ f thic ke d , en { ] vs . — . , — 
ont ‘pter r aft uatnout the use a en Prop In re " mer A. R. A. standard coup 
r cham ha ippitied t Mi ca vit repiacm ; mia wd f th tite ncoupling a 
} ? s ’ practical ru cars ¥¢ mgement sha e mad berative at the expens: ve uring 
th ~ Mati een ¢ a me; except that couple berating levers connected direct wit 
I ei standardizing of the uncoupling rig upler lock or lift without the use of links. clevises, clevis pin 
ging ex g cars, « esponding with the requirements for r chams, may be applied at expense car owner, when repla 
: ° nains, oT wher rs recetwve nerai repairs ais uNen tin- 
I x < it la iry 1, 1929, as the sit tio ustihes eet . . e@¢ La ] “ne - ~# hbliration J 
uUPIIMNE rrangemeni 1s aa) ca act out first afppitcation j 
e committee recommends that effecti ust 1, 1927, the mupler. The top lift jottom lift type coupler whichever is 
u 7 standard to the car be mamtamed 
par N| f Section (s) of this be modified, as - 
paragrapl Reason—To provide for standardizing of the uncoupling rig 
ws et : ‘ ging on existing cars, corresponding with the requirements f 
, 1 For (3) Stenciling: Light weight and capacity ew care 
pounds. as provided in Rules 30 and 86, required on all cars Th z —s —— ee lee, eo 
From owners Tank cars and live poultry cars shall be re adonin cate a ee, ee Uwe Bow erpreta 
nc . . ie geet bx ms of this rule 
weighed and remarked by the es SS Ee (23) Q—In connection with Section (a), is the substitution 
epresentatives : ih heal of an A.R.A. standard wrought-iron riveted yoke in replace- 
Reason Account change in Rule 30 mae by: ment of a broken cast-steel key yoke considered wrong repairs? 
The comm ttee recommends that a new paragraph be added to \—Such substitution impairs the strength of the original con 
er th n (t) f this rule, -~ - _ ‘nal | me ae struction and, therefore, constitutes wrong repairs subject t 
iruck side frames wit! ntegral journa gar dite re Rule 88; defect card to be issued for labor only in cases of 
A.R.A. recommended practice, required on all cars built on wner’s responsibility 
after July 1, 1928. From owner.” : (24) Q—lIn connection with the substitution of a wrought 
Reason—As recommended by the General Committee. os ; 


ee " iron yoke for a cast-steel yoke which is not defective, in case 

[The committee recommends that effective August 1, 1927, : : xebt on . ae 
— age -* > riveted yoke coupler is applied on account of a A.R.A. Type D 
the second paragraph of Section (t) of this rule be modified, as ie ade ; 4) 

I coupler defective, is the repairing line justified in allowimg*only 
ks (2) Tank cars (empty or loaded): The ‘%"@P credit for the cast-steel yoke removed? 

iro ted form Zz} al cars . ‘ oO O< . A No 
dome covers, outlet valve reducers, outlet valve caps, outlet valve “on 
cap pipe plugs, heater coil inlet and outlet pipe caps or end plugs 
and plugs or caps of other openings, must be securely in their 
proper places; except empty tank cars used in “Asphalt, “Fuel 
Oil,” or “Lubricating Oil” service, and so stenciled, may be m- 


terchanged with steam inlet and outlet caps hanging by thew 


Reason—Inasmuch as the association has recognized the key 
design of yoke for new equipment, with no alternative method, 
it should be protected 


Rue 18 


chain or other attachments. The committee recommends that the last paragraph and inter- 
Reason—To prevent heater pipes from bursting due to con- pretation under this rule be eliminated. 

densation freezing, on cars used in service referred to. Reason—Account of relocating as last paragraph of Section 
The committee recommends that the effective date of the third (c) of Rule 17. 

paragraph of Section (t) be extended to January 1, 1929, and Rute 19 

the paragraph modified as follows: The committee recommends that a new item be added to 


Proposed Form—(3) Tank cars formerly equipped with head 2 
: : ¢ ary 1. 1929, this_rule, as follows: 
block anchorage will not be accepted after January 1, 2, “Plain handle for angle cock.” 
less tank heads, if dented o essed 1% inches or more > . - 
nl tank heads, #f dented or depr : Fy vente, She - Reason—The self-locking handle should be made mandatory in 
due to damage from contact with head blocks, have been retm- ) 


rced by steel shoes as required by Section 5 of Classes I and repairs as a safety device > 
Il Tank Car Specifications. In interchange Rute 23 
Rea As recommended by the Committee on Tank Cars The attention of the committee has been called to the failure 
he present situation justifies the extension of effective date f railroads welding cast-steel side frames, to properly anneal 
[he committee recommends that the effective date of the fifth them in accordance with the requirements of Rule 23. Th 
wragraph of Section (t) be extended to January 1, 1929 present rules permit the welding of side frames in accordance 
The committee recommends that the effective dat yf the with the regulations contained in Rule 23, regardless of the 
second paragt ph « f Section (u) be extended to January 1, 1930 design of frame. some f which are known to be weak and prone 
. t to failure. 
RULE 4 It is recommended that the committee on Autogenous and Elec- 


he committee emphasizes the importance of notifying inmspec- tric Welding give consideration to the question of prohibiting 
tors in interchange districts in all cases of defects cardable in the welding of side frames 











Rute 30 
ls that a sentence be added to Para 
Krapn 4 Se“ i that the note under Section (a) and 
senten be added to Section (c) of this rule, effective August 
» 192 \ 
’ | r? 2) This requirement does not apply 
t y rs oF alte irs 
(a Note Tank cars and live poultry cars shall be weighed 
ind stenciled é wners only, or by authorized representatives 
of the une? ry paragraph does not apply to tank cars or 
live poults 7 
Reason—Th id limit markings are unnecessary for tank-cars 
and live poultry cars 
[he committee recommends that Section (g) of this rule be 
modified, effective August 1, 1927, as follows 
Proposed korm—(2) When a car is re-weighed and re 


marked the car 
of the 


wner must be promptly notified of the old and 
and load limits, with place and date. 
The proper officer to these reports should be made will 
he designated in The Official Railway Equipment Register 
Reason—To conform to Car Service Rule 1] 

[he committee recommends that first note 
h) of this rule be modified, effective August 1, 
lows 


Propose i Form Note All 


t weights 


whom 


new ligh 


following Section 
1927, as fol 


new cars and all cars receiving 


repairs on owner rails, which require re-light weighing, shall 
be stenciled wi load limit markings, except tank cars and: hve 
poultry cars 

Reason—The s ulled “rebuilt car” is not recognized in the 
A. R. A. rule Load limit markings are unnecessary for tank 
cars and live poultry cars 

The committee recommends that effective August 1, 1927, the 
completion date of the second note following Section (h) of 
this rule be extended to January 1, 1929 

Reason \ time allowance for load limit markings of eight 
months from the original three year limit is considered ample for 
the general 1 on 






The committ mum tha t paragraph of this rule 
be mod#hed, as tollow 
Proposed Form—Dome covers, discharge valve caps, safety 
alves or safet , missing from tank cars 
Reason—The safety vents should have the same protection as 
is safety valye 
The committee recommends that fifth paragraph of this rule 
be modified, as follows 
Proposed Form—Removing or cutting out parts of car to 
facilitate loading or unloading, except in the case of holes bored, 
drilled or punched in sides, ends or ttoms of gondola cars for 
the purpose of securing lading w wdance with the Loading 
Kules 
Reas } The } il 1] Q line shx uld not be penal zed for such 
damage when occasioned by compliance with the Loading Rules. 
The committe mmends that Section (k) of this rule be 
modified is it it \ 
Pyohosed Form—(k) Fire damage Handling line is respon- 
ible for interior as we 1 rterior fire damage occurring while 
ris inal " therwise delivering line shall be respon- 
sible for on that rtion interior damage as is discernible 
rom an exter r ins n" In the event ar ws empt the inter- 
henge inst ’ n same basis as though car was loaded 
, Ww as , amage ts ncerned 
Ace ling ’ pretations Nos. 1 a Z this ru 
‘yey 
Dansen ol o i f the rules as to the respor 
hilitv { nite i ve 
The committe { 1 new interpretatior r this 
fol WW 
| OD Art t Decision No. 1505 holds the handling 
1 ble { le 44 combination damage where it was 
t ruck Would the responsibility apply to any 
t i t e same extent! 
\ f t iird car of either standing or mov 
‘ ‘ e extent of Rule 44 combination (except 
therwise prt led in Section 1 in the case of wood under 
! t ha g | c will be re sponsible 
s t¢ } t res[x nsibility should be on above 
basis 
Rute 33 
The committe recommends that the first paragraph of this 


rule be modified. as follows 
Owners will be responsible for the expense 
where 


Proposed Form 


uppliances not involved with other 


t repairs to 
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le] ring ne ~ 4 . 

delivering line damage, except damage to safety appliances on 

tank cars when due to any of the provisions of Rule 32 
? 


[he committee also suggests that Interpretation No. 2 to this 


rule be modified, as follows: 

Proposed Form—(2) Q.—Are repairs to safety appliances 
chargeable to car owner on car derailed, cornered, sidewiped, 
or subjected to any other Rule 32 condition where there is no 


other delivering line damage on the car, it being understood that 
damage to safety appliance on tank cars due to any of the con- 
of Rule 32 is not chargeable to owner? 
In such cases owners are responsible for the expense of 
repairs to running boards, handholds, ladders, ladder treads, sill 
steps, brake shafts, brake step boards, uncoupling levers and 
parts of these items where not involved with other delivering line 
damage, except that damage to safety appliances on tank cars 
due to any of the conditions of Rule 32 is a responsibility of the 
handling line 

Reason—The rule now protects tank cars against damage to 
safety appliances when due to cornering or sideswiping on ac 
count of special construction. The same principle should apply 
to other conditions of Rule 32. 


Rute 44 


ditions 


The committee recommends that Section (5) of this rule be 
modified, as follows: 
Proposed Form—(5) Two steel center sills on all-steel under- 
frame cars having but two longitudinal sills. 
Reason—To extend protection to other cars similarly con 
structed 
, . . 
Rute 49 
The committee recommends that Section (c) of this rule be 


modified, as follows: 

Proposed Form Steel box cars not equipped with card- 
boards for special explosives and other placards, as required by 
tl Same to be located on side doors and both ends 


(c) 


me 2. eG 
Size to be not less than 16 by 24 in. 
To conform to A. R. A. recommended practice 


of car 
Reason 
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shown on Page 93 for 
R. A. monogram 


that 


Che 
airbrake hose label be revised to show the A 
in horizontal position instead of vertical. 


To conform to A. R. A. standard design 


committee recommends cut 


k eason 
Rute 60 

[The committee recommends that, effective August 1927, 

Interpretation No. 1 of this rule be eliminated on account of 

being covered in Interpretation No. 4; also, that the present 

Interpretation No. 4 be relocated as new Interpretation No. 1 

and last old paragraph of the answer be eliminated. 

Reason—Account of being covered in the revised Interpreta- 
tion No. 2. The committee also recommends that effectiv 
August 1, 1927, Interpretation No. 2, to this rule be modified, as 
follows : 

Proposed Form—(2) Q —In 
within nine months from date of 
owner be billed for the work? 

A.—Yes, in the event of air brakes being inoperative, 
as follows 

[f the brakes are cleaned by same road within sixty days from 
date of the previous cleaning, charge for such subsequent clean- 
ing is not permissible, regardless of whether the previous clean 
ing was charged 

i the brakes are 


brakes are cleaned 


cleaning, may 


Case alr 
last previous 


except 


cleaned on different roads or private car 


lines within sixty days from date of previous cleaning, the entire 

harge for such previous cleaning shall be withdrawn, except 
where the last cleaning was occasioned by delivering line. de 
fects. Where the last cleaning is done by car owner, joint ewvt 
lence, per Rule 12 shall be used to establish the defective con 
dition which occasioned such cleaning. These provisions apply 
vhen the subsequent cleaning was done on or after August 1 
1927 


Reason—A road performing this work should be responsib! 


for it for a period of sixty days. 


Rute 66 


The committee recommends that the effective date which makes 
owners responsible for periodical repacking of journal boxes be 


extended to May 1, 1928. 
Reason—As authorized by the general committee and an 
nounced in Cireular D. V.-505, issued April 18, 1927 
Rute &6 
The committee recommends that the effective date of the 

















ird paragraph of Sect (b) of this rule be extended to 
il i ] 1929 

eas The present situation justifies this extension 

Che committee recommends that second paragraph of. Section 

f tmis rule be modified, as follows 

Proposed Form—See Rul paragraph (« Cars equipped 
with A. R. A. Standard axles may be loaded to /imits shown in 
Column “A” (which is the total weight of car and lading for 
the respective capacities given), except where stenciled load 
limit has been reduced, as indicated by star (*) symbol per Rule 
0, a int structur mitations on car body or trucks 

To conform to the change in Rule 2, Section (c) 
Rute 98 

[he mmittee recommends that paragraphs two and four 

Secti ») of this le be modified, and that paragraph six 
f Section (b) be made new paragraphs six and seven and 
modified, as follows 

Proposed Form—2. In the case of cut journal, where one or 
‘th wheels are condemned account owner's defect, if new axle 


und new wheels are applied, charge against car owner shall be 
confined to net value of the new wheels, except as otherwise 
provided in Rule 86, Section (b), second paragraph. In such 
case if one wheel is condemned account owner's defect and mate 
wheel is condemned by remount gage, per Rule &2, renewal of 
1th wheels shall be made at expense of car owner 

4. If repairs are made by other than car owner. on authority 
f defect card bill. on such defect.card shall be on 
material actually applied and removed, except insofar as owner’s 
defects are otherwise provided for in paragraphs 2, 3, 6 and 7 
6. Where car owner removes a scrap axle on authority of 


basis ot 


defect card, charge shall be confined to difference in value be 
ween the new or second-hand axle applied and scrap axle re 
moved, including wheel condemned by remount gage, per Rule 
82. except where mate wheel is condemned account owner's de 


in which case the owner shall assume the expense of renewal 


th wheels. Rule 65 also applies. 
roposed Form—7. Where car owner removes a scrap wheel 
tuthority of defect card, charge shall be confined to difference 
in value between the new or second-hand wheel applied and 
scrap wheel removed, including mate wheel condemned by re 
mou ge, per Rule 8&2, or axle condemned remount limit 
yr Section (c) of Rule 6 Rule 65 also applies 
eason—The car owner should reasonably assume the expense 
f renewing both wheels when one of them is renewed on a 
unt of owner's defect and the mate wheel on account of the 
remount gage 


The committee has approved the following new interpretation 


10) © —Where wheels are applied to a foreign car (regard 
ss of responsibility) and subsequently removed within a short 
period of time on account of the conditions of wear, has the car 


wner any redress from the road making previous application ? 
\—If the same pair of wheels is removed on any road or 

car line within sixty days from the date of previous 

to worn through the chill, worn flange or tread 


ipplication, due 
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1853 





worn holk Ww, the initial aree (lor the wheels ixle, brasses, 
eic., and labor) shall be withdrawn in cas« ywner’s respon 
sibility for such previous application; in case no bill was made 
against the car owner for the previous application, the car 
owner may render a counterbill against the road which made 
the previous application, for the expense of the subsequent 
ipplication 

Reason—lIt is considered that second-hand wheels should give 
it least sixty days service insofar as such conditions of wear 
are conce rned 

Rute 104 
The committee recommends that the first two paragraphs ot 


his rule be modified, as follows 


Proposed Form—Secondhand A. R. A. type D couplers 
parts of same shall be charged and credited at 75 per cent 
value new. Credit shall be allowed for all parts of such couplers 

Second-hand former standard or temporary standard couplers 
r parts of same shall be charged and credited at 50 per cent 

value new. Credit shall be confined to the body, lock, knuckle 
and knuckle pin. 

When new coupler is applied it shall be so charged whether 
or not it is of same make as that removed 

The committee recommends that Items 132 and 133 of 
Rule 101 be revised to exclude reference to second-hand bodies 

Reason—The growing obsolescence of the former standard 
and parts justifies. reduced prices and credits for them 


| 
aiso 


» 


Rute 108 


The committee recommends the addition of the following item 
to this rule, for which no labor charge may be made 

Sill step braces or supports (tightened or straightened on car 

Ladders and ladder supports (tightened or straightened 
Car) 

Adjusting f couplers 

Reason—lIt to include these items. 

The committee recommends the addition of the 
lowing items to this rule, for which no labor or material chara: 
may be made 

Air hose gaskets, except as included in 


details 


lock 
is desirable 


' ‘ 
aiso 


charge for complete 
hose applied. 
Brake shoe keys, under all conditions 
Release valve rod and cotter, under all conditions 
Spring cotters or split keys, under all conditions 
Wood screws than lag screws), except 
more are applied 
Reason—To eliminate preparation of car repair records and 
bill the item does not justify such expense 


(other where six 


ills where the charge for 
Rute 120 

} : | +t 1, } ¢ 

that the repair limits for lab 

rule be reduced approximately 33 


The committee recommends 
nd under Section (b) of 


per cent and exclude truck 


this 
repairs 


























Ten-Wheeled Type Locomotive Presented by the Missouri Pacific to the Agricultural and Mechanical College of Texas 
for Experimental Service in the Steam Laboratory—Elaborate Exercises Accompanied the 
Presentation Made December 11, 1926 
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lurther restrict extensive repairs to Cars 


Passenger Car Rules of Interchange 


AND 15 


of Passenger 
Rule 7 


) 
Passenger 


Brakes must working 


tte 
adjusters 


stem ile d 


inspection 
£ 


time or < 


he rules may cur 
' 





jaS1S for 
he committee has 
ng ma 


w equipment costs 


determining and 
necessary changes t 
August 1, 1927 
mus material prices 
rechecked as of 


purchas 


miscellane 
101 were 


tat! 





qu 


ownership in 
Canada indicating 


A. E. Calkins 


Chairman 


rcs were necessary 


ing 
scrap prices except in 1 
brake 
are made in 
remain practically 
which are 
bearing 


, 
shoes and steel castings 


instances 
unchanged with 
recom 
new 


these 


vering cylinders, 
rder to cover parts 
changes in the phrasing 
101, Items 57-D, 57-E, 
anid 57-Q, to clarify the 
charges may 


net 
K-1, K-2 or 


with 


mmended 
in Rule 
57-P 
$30.40 or $22.13 


nconvertrble 


the 


of me 


is being submitted 
incorporating information as to 
pocket for which intended. This is to 
bills. There are only six instances 
for gears reflect changes over those 


friction draft gears 


iew oO! 
j 


tacilitate of repair 
where the 
shown in 

Based on 


indicated prices tor 
rules 
received from nine large representative roads 
in March, as to daywork hourly rates paid all employees 
directly engaged in freight train car repairs, the weighted 
average hourly rate was found to be $0.6562. Adding the 61.92 
per cent overhead heretofore authorized, produced $1.0625 and 
your committee is recommending the adoption of a labor rate 
per hour for freight car repairs of $1.05 effective August 1, 1927, 
n lieu of the existing rate of $1.00. 
Item 172 of Rule 101 and Item 442 of 
shown at $1.05 in appended report 
The committee recommends that the $1.15 hourly rate cover 
g the repairs of steel tanks of tank shown in Item 
443 of Rul increased to $1.20 
The truck combination labor charges, incorporated in Rule 
7 on January 1927, have doubtless proved satisfactory to 
lerk | have reduced correspondence 
illowance in Item Rule 
Been reduced to $0.07 
ommended to cover the painting and 


ot repaired or renewed, when per 


current 
data 


—* 
192/, 


Rule 107 are therefore 


nm cars, as 
107, be 


billing « 


The 0.1 hr. 1 t 107. covering 


a 
237, 


card 
are recommended in time 
ariheation or reduction was just 


allow 


labor 


recom 


detailed 
the 


in the 
result of 

in hourly rate 
made in Rule 112 respecting reproduc 
vy freight train cars of all classes in order 


June 11, 1927 


l rule the 


Re agson A ¢ 


proper plac« 


intent and relocat 


Clarily the 


RuLE 8 


Che committee recommends that Item 4 of Section (a) of 
Passenger Rule 8 be modified, as follows: 

Proposed Fkorm—(4) Impact im switching, except damage to 

iplers and attachments, buffers and diaphragm face plates or 
thereof. 
ron—To definitely indicate the 

cars handled in switching. 
report is signed by T. W. Demarest 
O’Brien (vice-chairman), Seaboard Air Line: F. W. 
razier, N. Y. C.; J. J. Hennessey, C. M. & St. P.; J le 
man, Canadian National; H. L. Shipman, A. T. & me F, 
Laughlin, Armour Car Lines, and I ! ican 


Petroleun 


parts 


responsibility of the handling 


(chairman), Penna 


Beagher 


Labor and Materials 


gust 1, 1927, may re 
own in the present cod 
for your approval will be found t 
urred in the 1926 market covering to 

as compared to 1925. Pound prices 

} hgures turn 1 
in the United tat and 

equipment iverage 
Presidents’ Conferen 

the total output of veral la 
Figures trom Canadian roads 
were not u heir total 
that States 


it 1 h eigol d 


gures sh 


other 


PC pies 


prices ommiuttee 


the 

which secured quotations on 
ota manutacturers 
gerator cars 

one-tenth 

including 


ge 
United 
for other 
wnership 


arriers arm averagt 


! effect of 


vould be negligible 

A shght change ts 
depreciation rates to bring out the fact that 
5 per cent rates apply to the entire care of those 
tended for non-corrosive and corrosive commodities 

Data submitted by nine large roads indicate that the average 
rate paid employees engaged in passenger train car re- 
pairs in March, 1927, was $0.7072, which, with the addition 
of 61.92 per cent overhead, produced $1.145 Che committee 
is, therefore, requesting your approval of a labor rate 
hour for passenger car repairs of $1.15, in lieu of the $1.10 now 
authorized in Item 20 of Passenger Car Rule 21, and also an 
hourly labor rate for lubrication of $0.82, in lieu of the $0.78 
now shown in Item 19 of the same rule 

It is intent of the committee to in labor and 
material again in October, and if sufficient change de 
velops necessary revision will be made and inserted in the Rules 
January 1, 1928. 
report is signed by A. E. Calkins 
Ira Everett, Lehigh Valley; J. K. Watson, A 
T. & S. F.; E. H. Weigman, K. C. S.; T. J. Boring, Penn.: 
H. H. Harvey, C. B. & Q.; H. H. Boyd, Canadian Pacific, and 
A. E. Smith, Union Tank Car Company 


made in phrasing of the rule covering 
the 3 per cent and 
k cars in 


respective ly 


hourly 


pet 


vestigate 


the 


costs 


effective 
The 
York Central; 


(chairman), New 


The report was accepted. 

















R. Terminal at St. John, N. B. 
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Report of Committee on Tank Cars 





i ne activities ot the Tank Car 
Committee during the past year have 
ven influenced by the adoption ot 
specifications for tanks by the Inter 





i 
state Commerce Commission and by 
levelopments in the petroleum and 
hemical industries affecting not 

certain important details of ex 
| truct but in 
lving as well radical departures 











sigi 
\ was forecast in the discussio1 
e committee’s report to the as 
a. 48 192¢ the Interstat 
Commerce Commiss s Docke 
A G Trumbull Ni 3666 prop sed m difications 
Chairman the general regulations covering thx 
r sp ition ol eX] ives ana 
eight, under pi s of which 
¢ ite ( ering sn ping < mers de 
‘ ; met kK ; hye 
£ mm ‘J 27 
rma the Tank ( Con 
various t ( ( 
‘ ve adopted 
( Ss \ i a ite 
1927 nulgate mendm« é gula s 
d i 1, 1927, al anks n be built 
t i , i I flamn vie danger 
I ‘ “ 
ca genera w the provis i tne 
é Railwa \ssocia for tanks effective n Ma l 
2 amended by letter ballot of the Association in re 
pect of certain recommendations of the committee incorporated 
1 7 ¢ rt 
f the Commission in adopting these specifications 
essary a revisior f the existing specifications of the 
an Railway Association in respect of tanks used for the 
nsportation of commodities included in the Commission's 
lations for the transportation of explosives and other danger 
is articles by freight, but, as to all other articles which may be 
ported in tank cars and which are not classed dangerous 
he regulations mentioned, transportation may be made onl) 
such tanks as meet the requirements of the Associati n's spec 


either existing or to be adopted. 


he subject, the Tank Car Commit 
ncluded that it will be necessary to continue the pub- 





on of the existing specifications because of the fact that so 
f tanks are now in service which have been built 


mpliance therewith and with respect to which questions are 


re a number 


kely to arise for many years to come. It was concluded, how 
hat the specifications should be revised in respect of tank 
rs which may be built after July 1, 1927, and which will be 


uipped with tanks complying with the Interstate Commerce 


mmission specifications. In connection with the revision of 
hese specifications which will be undertaken by a + committee 
onsisting of Messrs. Lindner and Ceoper and the chairman of 


} 


he committee there will be included specifications for tanks not 


retofore included in those issued by the association 


Multiple Unit Cars 


rs of this description is being stimulated by re 
he transportation of chemicals, particularly chlo 


interest in Ca 


ne [he committee, in collaboration with the Car Construction 


mmittee, now has under consideration a car of this descrip- 


Top Loading and Unloading Devices 


wing to the losses which occur through evaporation in han 
x highly volatile liquids in tank cars equipped with the typ 
me closure in general use, there has been increased imterest 

sures calculated to avoid such losses. The Skelly Oil 
mpany has been particularly active in this field and has con 


ted for the construction of a number of cars designed for top 
iding and unloading without opening the dome closure This 
effected by the installation of pipes extending to the bottom of 
e tank from a recess fitting enclosed in the dome opening. The 


pper portions of the pipes are provided with suitable valves and 
ith means to permit the attachment of loading and unloading 
pes. Under ordinary service conditions, the exposed portions of 


pipes and valves are protected by a substantial cover securely 


Tank with Lock Bar Joints 


In the committee’s report of 1926, reference is made to a tank 
with so-called lock bar joints This tank has since been com 
pleted and mounted and is now in service under appropriate re- 
trictions governing experimental construction 


New Specifications 


The Class V tank now covered by the spe ications was dé 
igned for the transportatior f inflammable liquids having a 
vapor pressure not exceedi 


; 


lb. per sq. in. at a temperature ol 

















100 deg. | The Class V car was designed for the shipment ot 
compressed liquefied gases having a vapor pressure not exceed 
ing 130 Ib. per sq. in. at 70 deg. I In order to supply the gaf 
between the limits prescribed by these specifications, Class IV-A 
specifications were draw1 [ to date wevi nly 10 cars 
f this class have been built, all of which were intended tor the 
ransportati f ethyl chloride. Owing developments th 
et in dustry and to the fact tha ere appears to be n 
eed for addit al ( ss | \ il zinal desig the 
nti Tio! ne « £ i ( ger appea 

U pprova \ 1¢ mmiuttet a ¢ 
transportation of juefied petroleum gas 
ssure of n than 33 Ib. per sq. in. at 70 

e indications t the demand for such 
since s cost will be substantially less t 
car ir committee proposes a revis 

cifications to satisty this demand The pr 
which will be recommended to tl Inter 
ommission for incorporation in the regulations 
n of explosives and other dangerous articles 
known as shipy container Specification 104-A 
esented herewith as Appendi2 x A of this re 

tion is offered for approval by letter ballot 

Revisions in the Existing Spesmeations 

Service—Class I Cars—On recommendations of t Tank 
Car Committee, there was submitted t th association 1 
1926 a proposed amendment to the specifications prohibiting 
the transportation of inflammable or corrosive products in 
Class I cars after Janta ry 1, 1928. Subsequently, evidence 
was presented to the committee in substantiation of the state 
ment that this prohit n would affect a considerable num- 
ber of cars used for "the transportation of acid which are 
rendering satisfactory service and which appear to be suitable 
for continued us¢ Under these circumstances, it is recom- 
mended that the limitation of the use of the Class I cars be 


restricted only to those used in the transportation of inflam 
mable products 

Section 7—Bottom Outlets—Figure 2 on page 80 of the 
specifications has been the cause of much confusion on the 
part of builders of tank cars and as the purpose of this sketch 
is chiefly to illustrate the outlet, it is proposed that the 
diagram be revised to cover this feature only, eliminating all 
the other details including the illustration of the dome, the 
contained parts thereof and the valve. 


Section 20—Safety Valves—The revision in the certificate of 
construction has been the means of directing the attention of 
the committee to certain desirable changes in the details of 
the standard 5 jn. safety valve, Fig. 9-A, which it is pro 
posed to amend in the following particulars 

(a) Omit the finish mark on the surface of the huddling chamber 
utside of the valve seat 

(b) Omit the finish mark in the bore of the spring follower 
requiring ¢}-in. cored hole only 

(c) Require that the valve. stem be finished on the 45-deg. face 


(d) Fig. 10-A. Remove the finish mark from that portion of the 
huddling chamber outside of the valve seat. 


(e) Omit the finish mark on pa portion of the spring case below 
the thread and also on the inside below the valve 
(1) Omit the finish mark from the bottom of safety valve « 


or flange 

> . ? T sete f ~ at 2 4 : 
Section 24—Tests of Safety Valves—Omit paragraph tw 
relating to tests without removal of the valve from the cai 
as this is no longer permissible and also eliminate Fig. 13 
showing the apparatus for testing safety valves in place or 
ars 


Tank Heads 


Numerous reports have reached the committee of damage oc 
curring to tanks through failure of the heads Inquiry develops 
that much study has been given the subject of proper radius of 


he throat of the tank head flange. A question was also raised 
regarding the present provisions of the specifications requiring 
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sufficient 
arches whicl 
f the existing 


ide for improved design 
} app mite | tor 


peen 


this 


Dome Covers 
and Bottom Outlet Valves 


Safety Valves, 


ort rendered to the association in 
the American Railway Associatiot 
American Railway Car 
named A. E. Smith chairman Phe 
work in connection with 
jome covers and safety valves and 
for the purpose of this investiga 
op of the United States Bureau of 
sources of information 
would not otherwise be 


ute ind the 


ymnsicde rable 


arrangement, 
umittee which 


upon his duties and a series of tests 

ortly be conducted under the auspices 

and the immediate direction of Mr. 
yped that all those that are interested in the 
the safe transportation of inflammable and danger- 
i the solution of the transportation problems inci- 
vill submit their devices for the prescribed tests 


mmiuttec¢ 


Report of Subcommittee 
on Bottom Discharge Outlets 


Discharge Outlets, since its 
ceived for consideration tour new 
itlets and three revisions of 

itlets which had been submitted t 


it date 


report 
designs 


ottom 


lesigns, only one, that submited by the Mid 


Company, approved for service 
en applied to any cars. Of the three 
t approved, the other two were ap 
roing service trial. Of these two, the 
the Pure Oil Company, should be added 
ves which comply with the specifcations 
submitted with 1926 report The 
he Panhandle Rehning Company was 
his summary 
performance of valves which have 
are operating under actual service condi 
any information which would cause the 
its previous views in regard to the de 
use of valves which are positively hel 
ans other than a spring 
comparative test of different de 
outlets now in which test 1s 
int committee composed of representa 
Railway Association, the Americai 
the American Railway Car Institute 
issociate engineer of the U. S. Bureau 
Tank Car Committee to recommend 
Commission at least thes 
(Commission's specifications as 
bottom discharge 
from 


ipment was 


oe | 


ur 
vu! 


bee n 


d 
the 


service, 


several of 

recog 

outlets, providing, of 

time. to time of such de 
1. 


Smith which 

ie sub-committee 
receiving current re 
type referred to and, 
troubles which might be 
rts rendered to the com- 


Report of Subcommittee 
on Dome Covers and Safety Valves 


SAFETY VALVES 
its 1926 report submitted details of the 
manufactured by the American Car 
Valves of this type were applied to tank 


test 
and 
cars 


} 


‘ undry 


June 11, 1927 


continued in service tor a 
period of one year and then retested to determine their condition 
Valves as applied by the Union Tank Car Company, Mexican 
Petroleum Corporation and Texas Company were allowed to re- 
main in service for a period of one year and are now being held 
awaiting test by the joint committee to be conducted under the 
irection of D. V. Stroop, at the Philadelphia shops of the 
nion Tank Car Company. The Union Tank Car Company is 
holding six standard A.R.A. valves which were applied new 
same time as the above noted valves, and comparative test 
ve made of these valves with those built by the A. C. and F 
Che valves applied by the Mid-Continent Petroleum Com 
any were removed and we have a report of the yearly test from 
Mr. Parsons, master car builder, part substantially as follows: 


t several mpanies and were to be 


vere test 


removed f rack and found 
' Five « t 27 1 ! closed at 25 Ib 
und closed at It r test made for 
ibble at from 9 to 18 It nd boiled at from 


DomME CovERS 


In our 1926 report the sub-committee reported on nine types of 
dome covers and unloading devices undergoing service trial. A 
general description of the various types was included in the re 
port. 

No. 1—Skelly Oil Company—Special loading device 
results obtained from this and the questionnaires are being 
lowed by W. E. Cooper, Bureau of Explosives 

No. 2—Holmes Universal 
this type has been applied 


The 
fol- 
Gas-tight Dome C me of 

No. 3—Shanley loading and unloading device.—Approval 
been given for trial application to not more than five cars 
have no advice that they have ever been applied 

No. 4—The Humble loading and unloading device submitted 
by Humble Oil and Refining Company.—This device was applied 
to five cars. Information obtained from questionnaires submitted 
to the sub-committee indicated a favorable performance. N 
evidence of pressures leaking through the covers and no diffi 
culties experienced in maintaining tight joints or difficulties ex 
perienced in unloading; nor were there any repairs necessary 
due to failure of any parts. The application to 50 additional 
cars was approved by the subcommittee, September 28, 1926 

No. 5—Dome cover and ring by the American Car 
Iry Co., equipped with safety device.—No information of value 
was obtained and no further information during the past yea! 
has been obtained, and no request for additional applications of 
this cover have been made 

No. 6—Safety dome cover by the 
Car Corporation.—It is indicated in our 1926 report that this 
cover had been applied to 225 cars built for the Phillips Petrol 
eum Company, and on information obtained from questionnaires 
submitted by them, the cover is evidently giving satisfactory 
service, with the exception of one report received that some of 
the cars loaded with casinghead gasoline, with internal pressure 
apparent, the cover could be removed while pressure existed in 
the tank. 

No. 7 


cover 


has 


We 


und Foun 


General American Tank 


-American Car and Foundry Company hinge type dome 
which downward into the dome.—Reports received 
m this type of cover indicate that further investigation is nec 
essary in connection with the suitability of this cover for 
used in the transportation of casing head 
No. 8—American Car and Foundry Company hinge type pres 
ure locking dome cover.—We have no advice that authority had 
ver been granted by the Interstate Commerce Commission for 
trial application of this type cover 
No. 9—Closed 


pany Authority 


opens 


cars 
line 


gasc 


circuit loading device—Union Tank Car 
has been granted for its application to 
U. T. C. cars. To date we have advice of test application to 122 
ars and the results obtained from the service trial ar¢ 
followed by W. C. Cooper, Bureau of Explosives 

We also have been following the performance of the American 
Car and Foundry Company self venting pressure locking dome 
over screw type. This is an A. R. A. screw type dome cover 
with internal lift actuated by pressure within the tank which is 
intended to prevent its removal while pressure exists. While we 
have ten of these covers in service, no reports have been received 
which permit an expression of opinion as to the possibilities of 
this cover for use in casing head gasoline service 


Lom 


250 


being 


No complaints have been received covering the performance 
of the A. R. A. fundamental bolted type dome cover which has 
been applied to a large number of Class III tank cars, and your 
committee expects shortly to recommend standard type of dome 
cover for the Class IV cars. 


The report of the subcommittee on Dome Covers and Safety 


Valves is signed by W. C. Lindner, chairman: I. T. St 


Clair, 
Geo. McCormick and A. E. Smith. 
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Appendix A—Prcposed Revision of Specification No. 104A 

















pe Tanks iit under this specification mm be ylindrical in 
form with heads shed convex outward [The tank mu be provided with 
4 ole ring a ve on t tank of sufficient diameter to 
pern acce to t te t f and to provide for the proper 
r et et, and safety val d a prote ‘ sing on 
the cover N ther opening in the tank tte 
Phe k, r t is seated « yolster he r, must 
be lagge Ww s rk ard ' olde ther 
‘ l of eq heat insulating shock resisting y, to a 
hick $ t t 4 ir When pipes are t he 
exter f c k, the thickness of the lagging over each pipe be 
re t ss tha A acket f sheet metal not less t! ne 
e tl n r thickness welded or otherwise fastened togethe must 
entirely er the lagging Openings through the lagging must be flashed 
arour f s { ent admissi of water The manhole ring 
must be = s ed that juid annot enter between its wall and the 
acke The : s t ‘ ] ted before being lagged and he e 
ot cket t ted before t s applied 
? , ; f , No change except that the calculated bursting 
[ e¢ must be not less than 495 | per sq. in 
Materia All ites for tank must be made of open-hearth boiler-plate 
steel of flang lity All external projections must be made of materials 
spx t hereinafter Rivets must be of the same quality as used for 
stea rs and cther pressure essels 





4. Thickness of Plates—The minimum thickness of plates, in 
| 


cluding thickness of each plate at rivet seams, must be as follows 


Bottom She!l Tank 
Diameter of tanks sheets sheets heads 
87 in. or under -in fe-in +}-in 
Over 87 to 96 in &-in % -in %-in 
é 7. No change 
8. Calking—All seams must be calked both inside and outside, 
except that outside calking of seam formed by attachment ot 


manhole ring is not required 

9. Expansion Dome—No expansion dome is permitted. 

10. Closure for Manhole—All joints between manhole cover 
and manhole ring, and between manhole cover and valves mounted 
thereon, must be made tight against vapor pressure, and to secure 


this a suitable gasket must be used, except where safety valve 
screws into manhole cover 

ll Vanhole Ring and Cover—The manhole ring must be con 
structed of cast or pressed steel, having a _ wall thick 
ness not less than the thickness of the wall of the tank, with a 


2 in. thick, on which is bolted a 
s or pressed steel fitted with a 
can be securely closed. The cover must be pro- 
vided with screened openings over the safety valve. The housing 
may be provided with openings to permit the connecting of piping 
with the venting and discharge valves without removal of the 
housing. The manhole cover must be attached to the manhole 
ring by through bolts or studs not entering the tank 
12. V and ge Valves—(a) The venting and 
discharge valves must be of the flange type, made of material not 
subject to destruction, by the lading, and must withstand a pres- 
sure of 300 Ib. per sq. in. without leakage. The valves must be 
directly bolted to seatings on the manhole cover. Provision must 
t le f connections of the valves 


cover of steel plate not less than 
valve-protecting housing of cast 


steel cover that 


Dischar 


niin 
wimg 


ye made r closing the pipe 
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(b The eduction pipes of the discharge valves may be equip 
ped with ball check valves 

13. Bottom Discharge Outlets—No bottom discharge outlet 
is permitted 

14. Safety Value—(a) The tank must be equipped with on 
5-in. safety valve mounted on manhole cover. Valve must hav: 
a discharge capacity sufficient to prevent building up of pressur: 
in the tank in excess of 100 Ib. per sq should the tank be ex 


sed to fire 


p 
(b) The safety valve must be set to open at a pressure of OU 
lb. per sq. in. (For tolerance see paragraph 18 on 
15. Fixtures and Other Attachments—No 
mounted on the manhole ring and cover, the 


tests.) 
attachments other 


than those anchor 


age, and safety appliances are permitted, except that heater pipe 


to the exterior of the tank by suitabk 
be attached to pads 


be attached directly 
Safety appliances should preferably 
suitable tank bands 


may 
bands 
on the jacket or to 

16. Plugs for Openings 

17. Tests of Tanks—Each tank must be tested before being 
put in service and also at intervals as prescribed in paragraph 19 
by completely filling the tank and manhole ring with water, or 
other liquid having a similar viscosity, of a temperature which 
must not exceed 100 deg. Fahr. during the test, and applying a 
minimum pressure of 100 Ib. per sq. in. The tank must hold the 
prescribed pressure for not less than 20 min. without leak or 
evidence of distress. All rivets, valves, except safety valves, and 
connections entering the tank must be in place while this test is 
made. If the jacket and lagging are not removed, a drop in 
pressure shall be evidence of leakage, and such portion of the 
jacket and lagging must be removed as may be necessary to lo- 
cate the leak and make repairs. After the repairs have been 
made, the tank must again be subjected to the prescribed test. 

18. Tests of Safety Valves—No change, except that valve 
must not leak below 55 lb. pressure. The valve must open at the 
pressure prescribed in paragraph 14(b), with a tolerance of plus 
or minus 5 Ib 

19. Retests of Tanks and Safety Valves 
that tanks and valves must be retested at 
than two years after the original test 

20. Marking—Each 

(a) to (d) inclusive No change, except 
must be I. C. C.-104A and the stenciled 
jacket 


(e) Water capacity of the tank in pounds stamped plainly and 
permanently in letters and figures not less than 34 in. high into 
the metal of the tank immediately below the mark specified in 
paragraph 20(b). This mark must stenciled on both 
sides of the valve protecting housing in letters and figures at least 
2 in. high. 


21. Reports 


-Not required 


No change, except 
intervals of not more 


1 


tank must be marked as follows 


that the marking 
marks must be on the 


also be 


No change 


The report of the full committee was signed by A. G. Trum 
Topeka and 


bull (chairman), Erie; J. T. St. Clair, Atchison, 
































Tank Car Built by the Standard Tank Car Company, Sharon, Pa., for the Jones & Laughlin Steel Corporation for the 


Transportation of Hot Tar—Capacity 20,000 gal.; Light Weight, 88,000 Ib. 
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Explosives; A. E. Smith, Union 

he Ir.. Mexican Petroleum Com 

| s-San Francisco; G. E. Tiley, 
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Jiscussion 

Mr. Trumbull made the fol 

ting the report, the commit 

( t he fact that there is a 


( rest magnincent 
portation facilities are sim 
the inevitable result of the 
lication yf the brain and 
ene of an aggressive people 
the problem of developing 
vast continent lo those cor 
cerned with the present pet 
rmance and the future policy 
f railroad transportation, the 
record of the past century « 
rogress possesses more that 
ere historic value There ar 
lessons to be learned from past 
true not only with respect to 
d operation of equipment and 


true with regard to the broad 
management and the relations 
ublic 
il events that led up to and the 
about the methods of operation 
ads which exist today, and are 
they can function in the way 


possible extent protect and pro 
e public which, after all, is the 
The answer 
not properly be given by you or 
us, In our respective capacities, 

for results, therefore what | 


existence ? 


late to the former question and will par- 


of a progress report or 


aching an intelligent conclusion 
question. 


(Mr. McManamy here explained that American rail- 
way development can be divided into three distinct 
periods: namely, that in which expansion was encour- 
iwed by the government; that in which questionable 

il | methods and rebating, with its attendant evils, 

ere ed it nd the present or third period, in 
vl ernme regulation, made inevitable by con 

he second period, is in force. He 

he esumé of the organization and activi 
he t Commerce Commission, which was 

( Congress approved February 4, 

“ ‘ tou the method adopted by the 

it harmonious co-operation be 
ve 1 the Commission, as the 
eprest t c, so that the laws may be ad 
necessarv formal proceedings, 
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lescrepancy in he provisions for 
tions of Class I, 


the present specifica- 
II and III cars, and those of the In- 
terstate Commerce Commission, with to the 
period within which the safety valves are required to be 
tested. 

[f there is no objection voiced here, the requirement 
will be that tanks and safety valves must be retested with- 
in 10 years after the original test. The present provisions 
of the specifications for Class I, II and III cars are that 
the retest shall be every two years. 


respect 


, 
. by S een . be 
ie re ri was accepted, 


;¢ McManamy 
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betore the Commissi 
iction and at a minimum of expense 
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its third annual report, dated November 30, 188° 
reterring to the method of administering tl v, the 
{(_ommussion said 
t es that usually ni eT J 
g! € tla which the whole countr is ncerne it was 
e' at the tset at least, and ntil leading t es were 
settled, it would be more profitable { the ( e 
to lay down rules of conduct for the present t future, anc 
c ferer and intercourse with managers e rules 
than to devote its time mainly to instituting a1 nducting penal 
oak acesemel t . a 
It i ntende t be implied that official prose tions six tt 
s lirectly | the Commission The enforcement ft the aw by the 
s vided for in the act is a part and a materia art f its duty 
prosecutions constitute one of those methods t is only meant that 
secutions in the courts, inaugurated and carried or the Commissior 
necessarily have superseded ther duties that were re seful ar 
urently more important 


In every way consistent with proper administration of 
the law, the policy above outlined has been not only con- 
tinued but developed by the Commission until at present 
co-operation between all parties at interest to bring about 
a proper observance of the requirements of the laws has 
developed to a point which at that early day was not 
possible. In fact, the increase in the scope of the Com 
mission’s work since that declaration of policy was made 
has been such that without co-operation developed to its 
fullest extent the work assigned to the Commission by 
law would be impossible of accomplishment. To illus- 
trate the extent to which this co-operation is carried, I 
will refer to a few of the activities of the Commission 
and the corresponding activity of the carriers in co- 
operation therewith. 


Accounts and Statistics 


Our Bureau of Accounts and Bureau of Statistics 
have always invited not only carriers’ organizations, but 
other representative bodies or individuals interested in 
transportation matters, to submit suggestions and recom- 
mendations tending to improve or better harmonize with 
the public needs the Commission’s accounting and statis- 
tical regulations. 

In connection with the revision of steam road classi- 
fications now in progress, close contact is also being 
maintained by these bureaus with the committee on ac- 
counts and statistics of the National Association of Rail- 
way and Utilities Commissioners. 

Such organizations as the United States Chamber of 
Commerce, National Industrial Traffic League, cham 
bers of commerce of different cities which have evinced 
interest in the classifications, members of the 
faculties of the principal universities, various publica- 
tions specializing on transportation matters, and promi 
nent public accounting firms have been invited to submit 
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their views and comment as to the tentative classifica- 
tions for steam roads recently drafted. 

Other organizations, such as the National Council of 
[raveling Salesmen, have made application to the Com- 
mission for an opportunity to express their views as to 
what the accounting classifications should provide. They 
will be afforded full opportunity to do so. 

It has consistently been the Commission’s policy to 
develop through the Bureau of Accounts and the Bureau 
yf Statistics the fullest information as to all proposed 
changes in accounting and statistical requirements. Con 
structive criticism is invited and is always welcomed 
from whatever source 

Responsive to this, the principal classes of carriers 
to the interstate commerce act have created or 
the chief accounting officers 


subject 
ganizations composed of 
yf the respective companies such as the Railway Ac- 
counting Officers’ Association, the Association of Water 
Line Accounting Officers, or similar organizations, for 
the very purpose of co-operating with the Commission 


through its several bureaus in improving accounting 


methods, standardizing forms, and generally promoting 
efficiency in accounting. These organizations, through 
their appropriate committees, confer with representatives 


Bureau of Accounts and Bureau of Statistics as 

the disposition of important accounting questions that 
are constantly arising, and particularly in connection 
with the adoption of new accounting rules or statistical 
regulations. The co-operation of the carriers’ account 
ing organizations is especially helpful in connection with 
the revision of the accounting classifications undertaken 
periodically in order to bring them up to date and make 
Such a re 


ft our 


them responsive to changes in legislation. 
vision is now in progress in the course of which repre 
sentatives of the Bureaus of Accounts, Statistics, and 
Valuation have been meeting with the special committee 
yn revision of the Railway Accounting Officers’ Associa 
tion and also with that body’s committee on general 
accounts. 


Formal and Informal Cases—Traffic 


Our Bureau of Formal Cases in one year disposes of 
some 1,500 complaints by means of formal proceedings. 
During the same period informal adjustments brought 
about through our Bureau of Informal Cases of matters 
which otherwise would develop into formal complaints 
numbers approximately 8,000. These adjustments are 
brought about by means of correspondence with the 
parties at interest or by conference with appropriate 
committees or other authorized representatives of the 
different parties. 

Our Bureau of Traffic is constantly settling through 
informal negotiations controversies between shippers 
and carriers which otherwise would result in litigation. 
The bureau realizes the great difficulties under which 
carriers labor in preparing rates and regulations for 
publication in a manner which will meet the numerous 
requirements of law. In examining tariffs the policy 
is followed of directing attention to all apparent in- 
fractions of the law or the rules with suggestions in- 
tended to be helpful as to how such practices may be cor- 
rected and avoided in future at minimum expense of time 
and money to the interested carriers. In granting 
authority to publish rates on short notice and to waive 
the ordinary rules of publication to meet emergencies, 
the bureau deals in a sympathetic way with the prob- 
lems and difficulties met with by the carriers and follows 
as liberal a policy as possible subject only to reasonable 
safeguards against discrimination as between shippers 
or carriers. Full opportunity is afforded by the officials 
of the 


bureau for personal conference with officers and 
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agents of the carriers with respect to any of the various 
applications continually filed by them. Where it is not 
possible under the law to grant precisely what the car- 
riers seek, it is the practice of the bureau to indicate 
other forms of relief which may adequately meet the 
needs of the carrier and yet be consistent with the law 
\ number of employees of the bureau are constantly 
engaged in the examination of tariffs with a view of 
suggesting plans to the carriers for simplifying such 
publications, so that they will be less expensive to print 
and file and will, when filed, more clearly and adequately 
state the rates, thus eliminating one important source of 
carriers, namely, overcharge claims resulting 
from ambiguous tariffs and from the accidental publica 
tion of rates and privileges not intended 

In matters relating to tariffs, as with other matters 
the carriers and shippers maintain appropriate commit 
tees covering such important factors as tariff publication 
weighing, demurrage, reconsignment, and similar mat 
ters so that the work may be handled promptly and un 
necessary expense and litigation avoided. The rules for 
the publication, filing, and posting of tariffs were de 
vised after consultation with experts of the carriers. No 
changes are made in such rules without opportunity 
being afforded carriers to make suggestions, and such 
suggestions are followed in so far as consistent with the 
public interest and the Commission’s duties under the 
law. 


loss to 


Service 
Our Bureau of Service through its force of service 
agents is constantly holding conferences with shippers 
and carriers, arranging for service, adjusting disputes 
ind handling matters which otherwise would result in 
complaints and litigation. 

\s an illustration of its activities, it is at 
present conducting, in connection with the Department 
of Agriculture, co-operative tests on lines of different 
carriers to determine the best method of furnishing pro 
tective service to perishable freight. In these tests the 
Commission and the Department of Agriculture fur 
nish the necessary force of experts, the carriers furnish 
the equipment and such special facilities as may be 
needed, and the shippers prepare or load the commodi 
ties in accordance with the wishes of those in charge of 
the tests. The tests consist of actual movement of vari 
ous perishable commodities from coast to coast in the 
regular trains equipped with necessary instruments to 
record temperature and other important details. By 
such means disputes are adjusted, just and reasonable 
rules, regulations, and practices established, better pro 
tection is given to perishable products, and better serv 
ice rendered to the public. 

The Bureau of Service also conducts quarterly con- 
ferences, followed by hearings, in connection with ther 
administration of the act for the safe transportation of 
explosives, and is in constant contact with the Tanl 
Car Committeee and other committees of this association 
working out by co-operative means methods of meeting 
the requirements of the law and improving the service 

In this, as in other matters, the attitude of the car 
riers is one of helpful co-operation. Prior to the enact 
ment of the car service act car shortages were so com- 
mon that they they almost became chronic; determined 
efforts were made by the carriers and the Commission to 
cope. with them by the organization of general commit- 
tees, but such committees were without authority to en- 
force their regulations. Immediately following the pas- 
sage of the act a Bureau of Car Service was organized 
by the Commission for the express purpose of handling 
matters relating thereto in co-operation with a similar 


some of 











by the American Railway Associa- 
Between those two bureaus the most cordial rela- 
tions and the most complete co-operation exist. Both 
are working constantly to provide better service for the 
public. So long as the railroads with their organization 


can solve the problems and provide satisfactory service, 


they handle the matter without interference, as is their 
duty under the law to do. When problems arise which, 
hecause they require modifications of the car service 


i 
rules, priority transportation, movement ot traffic un- 


ler permits, or similar matters, cannot be handled by the 


Railway 


\mericat \ssociation bureau, our Bureau of 

Service steps in and under the authority conferred by the 
aw takes charge of the situation and handles it in the 
terest of the publi 


In all matters relating to transportation of explosives 
oint committees composed of the committee created by 
this Association, the railroads’ Bureau of Explosives, 
ur Bureau of Service hold regular conferences to 
safer methods of handling dangerous 
Regulations are amended or changed as 
the result of such con- 


devise bette and 
commodities 
conditions require only as 


rerences 


Safety 


ur Bureau of 


Satety, 


ocomotive Inspection and Bureau of 
with the preparation of rules cov- 
ering the various acts, hold con- 
ferences with the carriet by agreement to 
establish proper standards which, when approved by the 
are to be observed as meeting the require- 


In connectior 


ippliances required by 


s and endeavor 


(_ommiussion 


the 


ments ot law 

\ccident investigations are conducted jointly with the 
representatives of the carriers and the representatives 
of the State Commissions. When making inspections 


of equipment, the proper representatives of the various 
departments of the railroads are invited to accompany 
the Commission’s inspectors so that results may at once 
be known to the proper official and any improper con- 
ditions found may be promptly remedied. 

[his Association maintains standing committees, 
which are always available, to meet with the representa- 
tives of our bureaus to consider necessary changes in 
rules or practices to promote safety and meet changed 
conditions or bring about an improvement. 
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It is true that in some cases prosecutions are neces- 
sary and, as stated by the Commission in its third annual 
report, when necessary they are instituted, but it has been 
demonstrated that with a proper spirit of co-operation 
far more prompt and effective results can be obtained by 
conference between the appropriate committees repre- 
senting the different interests and the proper officers of 
the government. And where the parties to such con- 
ferences can discuss the problem before them with open 
minds, having in view solely the best interests of all, it 
rare indeed that a reasonable solution cannot be 
reached. 

I am not unmindful of the fact that in the early days 
there was very substantial opposition to the regulation 
of railroads by law and a failure to respond to the efforts 
of the Commission in the direction of co-operative ad- 
ministration. This was probably due to the thought 
widely prevalent at that time, and which exists to a limited 
extent today, that the railroads are private property 
which should not be regulated by law. That theory, 
however, is no longer accepted by anyone who has given 
the subject careful study and is familiar with the deci- 
sions of the courts and the results of regulation that have 
been obtained. 


is 


Results 


\nd now a word as to the results. It is not pussible 
on an occasion of this kind to make more than a generai 
statement, but if the results indicate anything it is that 
since the beginning of railroad regulation the treatment 
applied has on the whole been sensible, wholesome and 
constructive. I shall not attempt to quote the figures 
but they amply support the statement that the results 
have been greater safety, greater efficiency, better serv- 
ice, better credit, better financial condition of the rail- 
roads as a whole, and has given a stability of value to 
the capital invested in railroads which it never before 
had. 

This association, organized in 1869, has been the 
pioneer amongst railroad organizations in the develop- 
ment of standardization and co-operation amongst the 
railroads and between the railroads and the different de- 
partments of government charged with the administra~ 
tion of law. There is much in its record of which you 
may feel justly proud. 


Passenger and Freight Car Design 


By 


Victor Willoughby 


General Mechanical Engineer, American Car and Foundry Company 


The transportation facilities of a 
ation have always provided an 
accurate gage of its prosperity. The 


solving of a transportation problem 
alls for a careful analysis of the 
products or people to be transported, 


length of haul and density of traffic. 
Not many years ago we were almost 
ntirely dependent upon railroads or 
steamships as our transporting me- 
liums over any except the shortest 
listances The advent of the motor 
truck has materially changed the 





short haul freight problem, while the 


privately owned automobile, together 
V. Willoughby with the bus lines, are giving all ex- 
ept the long-haul freight and trunk 
ne passenger service a hard struggle for existence 


automobile has probably been one of the best educators 


The 
that has ever been invented and its use has so stimulated pas- 
senger travel that our desires are becoming more and more 
cosmopolitar Take the dining table of today versus that of 





30 or 40 years ago and you will find on even the most humble 
table products from all over the world. These were luxuries 
three or four decades ago; today they are felt to be absolute 
necessities. All this means additional traffic for our transporta- 
tion facilities to handle and the equipment must be that most 
suitably adapted for its traffic 


Refrigerator Cars 


The refrigerator car must take the melons of Colorado or 
California, place them in New York or Boston in the pink of 
condition, and the charge for this service must not be exorbitant. 
Every pound dead weight which this car contains entails the 
use of extra energy for its transportation. This energy comes 
from the coal pile. Therefore, one of the car designers first 
problems is to keep the weight of the car as low as possible, 
all things considered. 

In order to deliver perishable produce in the pink of condition 
it must be kept during the days which it is being transported 
within a narrow range of temperature both day and night, even 
though the outside temperature may vary as much as 50 to 
80 deg. Two important elements of design enter into the proper 








Vol. 82, No. 28 





maintaining of this temperature: (a) the refrigerating agent, 
and (b) proper insulation of the car 

The refrigerating agent in general practice is melting ice. 
The cost of this is a transportation charge against the product 
and may be divided into several parts, such as cost of the ice 
and salt; cost of handling the ice; transportation of this ice, 
it being an additional dead load; and the damage that the salt 
water can do to the car and the roadbed. Therefore, in designing 
this car it is extremely important that care be taken to con- 
serve so far as possible this refrigerating effort by proper 
insulation 

Take the design of the insulation; laboratory tests have been 
made on a large variety of insulating materials. These tests 
are useful, but are reliable guides only insofar as the insulating 
material is applied to the car in such a manner that it will 
stay where put. A new wooden-frame refrigerator car with 
all joints between the insulation tight and connections between 
outer and inner walls properly insulated, will give results very 
those indicated by laboratory tests. If, however, in the 
course of operation the joints open up, insulation slips from 
place, leaving open spots, then the efficiency of the car deteri- 
crates rapidly 

The designer must be careful t that his construction is 
such that this insulation will stay where put during the normal 
of the car. In doing this he must not overlook the element 
f weight, because every pound increase in dead weight means 
a certain amount of coal wastefully used 

Thus, due consideration must be given when deciding upon 
the kind of insulation as to its insulation value versus its weight, 
versus the ease with which it can be properly secured in a car 
structure, versus its susceptibility to moisture, and its relative 


close to 


see 


il¢ 


cost weighed against all these elements 4 refrigerator car 
designer has to take all these factors into consideration if he 
hopes to have a design that will successfully compete in the 
transportation game. He even should go further and consider 


the color of paint used on the car, especially the roof, as this 
has a large influence on heat radiation and heat absorption 


Box Cars 


Taking the box or house car, first consideration must be given 
as to what product is most likely to be hauled. The designer 
who does not consider the predominating commodity that the car 
has to transport, giving this first consideration, then carefully 
weighing all other requirements, is not going to produce a design 
of which there will be many repeat orders. 

One type of freight car which today is undergoing the greatest 
transition and to which more than its share of attention is being 
given, is the tank car. Commodities formerly shipped in glass 
bottles or in carefully crated small containers, are today trans- 
ported in tank cars 


The Container Car 


Another special car which we feel is going to be used exten- 
sively when its advantages are appreciated is the container car. 
Where a manufacturer has consignments to several customers, 
none of which equal a carload, but which, on the other hand, are 
shipments equivalent to one-sixth or one-fourth of carload, will 
have delivered to his factory containers in which he can (for 
instance, if he is a shoe manufacturer) pack his product in 
the ordinary individual pasteboard boxes without the expense of 
cartons or packing boxes now used in 1. c. 1. shipments. He 
will fill this container with shoes in the same boxes in which 
they will appear on the retail shelf, seal this container, have it 
taken to the freight yard, loaded on a specially prepared car and 
transported to destination. There the container is lifted bodily 
from the car and trucked to the customer’s receiving platform 
and unloaded, the container being returned to the car and sent 
back for the next shipment. In this manner material necessary 
for manufacturing crates, which, after they are once used, are 
generally destroyed, is eliminated, together with a marked re- 
duction in the handling of the goods and a big reduction in the 
possibility of damage to the goods. This scheme of transporta- 
tion is in its infancy, but indications are that its advantages are 
being appreciated and we can look in the near future for a 
marked increase in container car shipments 

In the chlorine industry there are a number of cars designed 
to carry 15 steel cylinders, each of which holds one ton of 
liquid chlorine. These cylinders can be removed, empty cylinders 
placed back, and the car returned for reloading 

The reduction of dead weight is a problem that is being given 
serious attention. As one instance, note the one-wear steel wheel. 


Considerable study is also being given to the use of alloys with 
the hope of utilizing metals of higher strength, and thus effect 
a saving in dead weight. 

As stated, the privately owned automobile and the bus have 
made great inroads in passenger traffic, especially over mod- 
erately 


short hauls. In congested districts, of course, there is 
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no room for the automobile to handle the masses, with the result 
that we have highly specialized elevated and subway systems. 
The study and design of this type equipment is a job in itself. 

Serving the largely populated centers we have commutation 
trains, again a specialized traffic. Large numbers must be carried 
quickly and the service absolutely must maintain schedules irre- 
spective of weather conditions. The periods of dense traffic in 
this service extend over only a few hours of the day, one way 
in the morning, the other way in the evening. However, reason- 
able service must be given during the balance of the day. Cars 
for this service must be comfortable, of large capacity and be of 
as light weight as possible consistent with safety. 


Suburban Passenger Cars 


Many suburban car designs have been developed, some of which 
adhere closely to the road’s coaches for through service; others 
are highly specialized, some incorporating large or numerous 
doors to permit quick loading and unloading. One road serving 
Chicago is building a number of cars incorporating a large 
amount of aluminum, thus effecting a marked reduction in weight. 
Another road also has in experimental service on one of its 
lines entering Philadelphia cars utilizing aluminum and its alloys 
to quite a marked degree. It is a little early to pass on the 
extent to which aluminum can be successfully utilized in pas 
senger train Cars 

Remote branch line service has been hardest hit by the automo 
tive vehicle. The truck is here the freight competior, while 
the bus and privately owned automobile have made great in- 
roads in the passenger travel. It is still necessary, however, 
that the roads operate these branch lines, and, as a result, we 
have the self-propelled car development as an answer to this 
problem. Here again the designer is called upon for highly 
specialized product. Extreme care must be given to the question 
of weight, and the designer who does not carefully analyze 
every detail which goes to make up the structure of his car, is 


either going to have one too heavy to be economically operated 


or else a structure which will have weak parts and will fail 
during service 
Passenger Coaches Too Heavy 
The main line passenger car for through service has been 
influenced less than any other by the automotive vehicle. The 


designer of this type af equipment, however, must give more 


consideration to attractiveness and comfort than in the past. Pas- 
senger coaches of today are entirely too heavy and cannot be 
operated as economically as they should be. True, first con 


sideration should be given to safety. Even safety, though, can 
sometimes blind one to the proper evaluating of the elements 
entering into the design. The usual construction of a main line 
coach of today is built around a heavy built-up center sill member 
known as fish-belly or shad-belly sill, which is in reality like a 
backbone to the car. This is a perpetuation of the construction 
used in earlier stages of development, when steel underframes 
were placed under wooden bodies. At that time it was necessary 
that the steel underframes have sufficient strength and rigidity 
to carry the car body and the liveload, as well as resist the 
buffing and pulling stresses. 

When the use of steel was extended from the underframe to 
include the entire structure of the car, most designers still re- 
tained the heavy center sills. In the earlier designs of the all- 
steel car, the load-carrying members were the center sills, 
assisted by that portion of the side frame from the belt rail 
down to the side sill, while the buffing shocks were resisted by 
the center sills only. The superstructure of the car above the 
belt rail was considered as so much dead weight. When the 
posts were light rolled sections with little rigidity, this analysis 
was partially true. However, with the development of pressed 
posts and especially the use of box section posts the side frame 
becomes not a girder, whose depth is that of the belt rail down 
to the side sill, but the entire framework of the car is something 
after the fashion of a tub and it is logical to consider that the 
steel roof sheets, purlines, deck, side plate and letterboard all 
form the load-carrying member of the car and that they also, 
in a limited way, contribute to its shock-resisting strength at the 
time of a collision, 


Does Unlimited End Strength Promote Safety? 


For easy computation quite a few designers consider the side 
frame of the car; that is, side plate, letterboard, the belt rail, 
side sheathing, and the side sill as the carrying member of the 
car. Here you have a girder between 7 and 8 ft. in depth, which 
has in itself ample strength and rigidity to carry all the vertical 
loads to which the structure will be subjected, and yet not 
exceed in weight, size or thickness that which it is necessary 
and logical to use to perform its primary function of protecting 
against the elements and form a support for the car roof. 

A great deal of stress has been placed on making the end 
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y wo new a wake equipments; one of which, it is claimed, 
f mplies with the tentative requirements and specifications of 
5 the Interstate Commerce Commission as stated in its pre 
minary report and conclusions dated July 18, 1924, and the 
e ther equipment contains the ideas of the Westinghouse Com 
pany the desirable functions of an air brake equipment for 
g freight trains After the completion of the tests on the 
\. 5S. A. equipment, the two new Westinghouse equipments will 
, ve placed upon the test rack in turn and submitted to the same 
; series of tests as the A. S. A. equipments, including the tests 


to determine whether these equipments will operate harmoniously 
with the pr ent standard tyr K «¢ julpments 
rw spect lay i been held during the conduct of 
estigat "\ li} the members of the Mechanical 
D the A \. were requested to send representatives 
witness the per nance of the brake equipments upon the 
i t he¢ i unted with the method I gz on 
estigatior The first inspection day was Ma 2, 1926 
" the indard type K equipments wer n the test rack 
The se d inspection d was November 12, 1926, when 150 
é epresenting 65 different uilroads and 10 other con 
und associations observed the operati the A. S. A 
é he ick representi 100-car trait 
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the results. The tabulation and analyzation of the vast amount 
of information from the trainagraph records has proved to 
be a large task The organization now comprises 70 men; 
ipproximately three-fourths are engaged in working up the 
records and one-fourth engaged in carrying on the test work 


the laboratory 

Purdue University is doing a large amount of engineering and 
.ricultural extension work which brings many meetings of 
associations and many visitors to the University. These visitors 





are from all walks of life, representing farmers’ organizations, 
industrial organizations, bankers and business men All of these 
delegations visit the air brake research laboratory and are 
greatly impressed with the work being carried on by the Asso- 
ition in the interest of greater safety and reliability of train 
peratior This publicity is very far reaching in the building 
p of good will toward the railroads. The Bureau of Safety 
f Interstate Commerce Commission has maintained from 
e to three representatives at Purdue University since the air 
rake tests started and these representatives make daily reports 

the Director of the Bureau of Safety, keeping him in con 


int touc with the progress and the results being obtained. 
Similarly, the Automat Straight Air Brake Company and the 
Westinghouse Air Brake Company have their representatives 
present all times and they also make daily rep their 
mpanies on the work accomplished 
\n invitation ~ £ n extended to all railroa nen tf Sit 
e power brake horator it am me 
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A 
‘ General Rules for Loading 
¢ . 
Materials 
‘ 
4 RULE 4 
‘ R. L. Kleine posed korm—Cars should be 1 
Chairman such condition that the trucks car 
a] urve freely and the side-bearing 
( ( . exceet in. per side-bearing per tru ) 
f , n i ber side-bearing per tru 
S| Limits for side-bearing clearance in this rule 
: ive be ged to conform with the A. R. A. Standards 
a d the maximu in. per side-bearing for loads 10 ft. hig! 
; r over from the top of the rail has been eliminated. Difficulty 
s frequently experienced under the present rule in getting dow1 
‘ clearance on cars with cast steel truck bolsters and 
} t steel body bolsters having the center plates and side-bearing 
, g 
>A 
Rute 34, First PARAGRAPH 
f ed Form—Ladnig must be secured in closed cars s 
hat it will not come in contact with side doors or roll or shift 
ransit, and must be so placed in car that there will not 
€ more weight on one side of the car than on the other 
« Vhere the lading is m small units such as bars of bullion or 
pelter it must be distributed generally over the car floor and 
aded in piles the height of piles must be restricted so that 
, 3 general distribution weight is obtained 
3 Explanatioy \ number of derailments have been reported 
‘ where bars of bullion or spelter have been loaded in piles con 
: entrated along the sides of car and the load became unbalanced 
« 1e to the piles tipping over 
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Group I—Lumber, Ties, Etc. 


Rute 156 
roposed Form—lIt is proposed to omit from this rule the 
requirement that ends of ties projecting into the doorway must 
be elevated by a bearing piece laid crosswise of car 
rplanation—Experience has proven that elevation of the ends 


f the ties projecting into the 
safety of the load 








doorway is not essential to the 


Group II—Structural Material, Plates, Etc 





Rute 202. Pa QR? 
? i The llowing s« ene S ‘ mmended fi 
litior ee Lateral shifting or creepins he plat 
must be revented some eftective manner referablv } 
placing stakes in the outside stake pockets « by clamping 
ilar to that shown in Fig. 45 
t na EK xperienc wit! shipme S d , 
th one side resting on the car side 1 cates that these plate 
vill occasionally work out over the side f the ar and the 
roposed requirements for preventing this conditiot sa necessar 
ety measure 
t 19 
Rute 212 
Fors Large girders, loaded as shown Fig. 52 
Ss hye ec ired t carry g cal is per Fig 49 
The CK 11Se% ” § 1 ca Moy ode pha Picts) 






Two 3%" Rops ~ 
FOR EACH PILE ™ 
OF PIPE 


END BLOCKING 4x5xi2° 
SPIKED TO FLOOR OF CAR 
WITH 400 SPirKres. 




















Fig. 81-G—Loading Wrought Pipe 49 in. to 72 in. in 
Diameter on Flat Cars 


height to keep lading at least 4 in. above floor or end 
idler car, for bearing blocks, and 2 in. by 8 in. in section fot 
spacing blocks, and 4 in. by 6 in. in section (hardwood) for 
top clamping pieces. The vertical rods must not be less thar 


gates < 


1 in. in diameter, and must, if possible, pass through th 
blocking and the floor of the car. With loads 24 in. high or 
over, braces must be added as shown in Fig. 53. If the rivet 


holes are not available, longitudinal motion must. be 
by using clamps. See Fig. 49. 

Explanation—In this rule, which covers single overhanging 
loads of girders, the dimension for the height of the bearing 
blocks has been omitted and a requirement substituted that the 
height of the bearing-blocks must be sufficient to keep the lading 
at least 4 in. above the floor or end gate of the idler car. The 
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the bearing-blocks has been retained. The 
bearing-blocks shown on Fig. 52 for these 


changed accordingly. The change is made to 
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ictual practice in loading 


Rute 230 


n—Long flexible material, like plates, etc., which 
loaded as shown in Fig. 55, must be loaded on two 
and two or more sliding-pieces as in Figs. 63, 


and 68 
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108-A—Manner of Loading Looms, Lathes, 
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The sliding-pieces must be 4 in. lower than 
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nd ™% in. by 6 in. for loads over 40,000 Ib 


June 11, 1927 





Rute 249, First PARAGRAPH 


Proposed Form—There should be not less than three pairs of 
stakes to each pile, when the material is 23 ft. or less in length, 
and the height of the load does not extend over 3 ft. above the 
top of the car sides. When the pile is more than 3 /t. above 
the top of the car sides, four pairs of stakes must be used. 
For pipe 23 ft. and less than 30 ft. in length, four pairs of 
stakes must be used when the pile extends above top of car 
sides. Material 30 ft. in length or over, when the load extends 
above the top of the car sides, must be secured by not less than 
ive pairs of stakes. The top of each pair of stakes should be 
held together by not less than six strands equal to three 
wrappings of good % in. diameter wire resting on pipe, in addi- 
tion to any intermediate wiring or dunnage strips for the char- 
acter of the shipments as provided for in succeeding paragraphs 
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the figures shown in last column of the 
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Planers, Boring Machines, etc., in Box, Gondola, or Flat Cars 





Intermediate wiring need not be used when load is less than 3 
ft. above the car sides 

Note—Boards when used to tie stakes together longitudinally 
with the side of the car, must be secured to the inside of the 
stakes and must not, under any circumstances, be nailed to the 
outside of the stakes. 

Explanation—This rule is revised to require five pairs of stakes 
for pipe 30 ft. or over in length when the load extends above 
the car sides. Experience of the railroads with numerous ship- 
ments of this pipe has demonstrated that the additional stake 
requirements are necessary. 

Rute 251-A 

Proposed Form—lIt is proposed to add another figure to this 
rule (Fig. No. 81-G) to cover wrought pipe 49 in. to 72 in. in 
diameter loaded on flat cars. 


Explanation—A number of shipments of wrought pipe in the 
above sizes are being offered the railroads and the shippers have 
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option. The modification was made at the 
hipper who received complaints that certain 


rmanent deflection when sliding-pieces 4 in 
iring-pieces are used. Trial shipments fol 
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is also added to regulate the length of metal 
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length of load and location of bearing-pieces. The 
present rule requires that the metal plates extend 22 in beyond 
f lading for all twin and triple loads. By regulating 
of the plates to suit the load, material will be saved 
1, 


any decrease in the security of the load on 





108-B—Manner of Loading Light and Heavy Machinery in Box, Gondola, or Flat Cars 








requested that a rule be provided to cover them. Shipments in 
accordance with the proposed method have been followed up in 
service and found satisfactory. 


Group III—Machinery 
Rute 309 


Proposed Form—Heavy machinery such as looms, lathes, plan- 
ers, boring machines, etc., should, when practicable, have the legs 
removed and the heavy portion of the machine placed on the 
floor of the car. Each machine when so loaded, should be 
blocked by securely bolting or nailing to the floor of the car 
one 2 in. by 4 in. hardwood strip at each end, full width of 
the machine, backed up by three 2 in. by 4 in. by 12 in. cleats 
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and one 2 in. by 4 in. cleat on each side one-half the length of 
the base of the machine, securely nailed to car floor to prevent 
side shifting. 

When such machinery is loaded resting on legs, the machine 
should be supported by skids placed under the legs and the 
legs secured to the skids by bolts, lag screws, or cleats, and one 
2 in. by 4 in. cleat on each side one-half the length of the skid, 
securely nailed to the car floor to prevent side shifting, and in 
addition, two 2 in. by 4 in. braces should extend to each end 
from the skids to the heavy portion of the machine, these braces 
to be backed up by one piece, 2 in. by 4 in. extending across 
the skids. The top of the machine should be securely braced 
at each end with two 4 in. by 4 in. hardwood braces bolted 
or otherwise securely fastened to the body of the machine, the 
braces extending to the car floor and securely nailed to the floor, 
backed up by cleats. In no case should the legs or skids be 
secured to the car floor. See Fig. 108-A. 

If the end braces cannot be efficiently employed, the top of 
the machine should be secured at each end by means of a 
horizontal beam not less than 2 in. by 6 in. running across the 
car and fastened securely to the sides of car with suitable 
blocking See Fig. 108-B 

The legs when removed from such machinery must be crated. 

Light machinery, when practicable, should be crated, the legs 
removed and secured in the same crate. Where the legs can 
not be removed, such machinery will be loaded in the same man- 
ner specified for heavy machinery with the exception that a 
2 in. by 4 in. end bracing will be permissible in lieu of 4 in 
by 4 in. as specified 

Note—Top heavy machinery must be securely tied or braced 
to prevent toppling over 

Explanation—Rule 309 covering the loading of machinery has 
been completely revised to provide for loading on skids. The 
present rule has proven inadequate for shipments of this char- 
acter 


Group IV—Concrete Pipes, Brick, Etc. 
Rute 400 


Proposed Form—The manner of securing concrete culvert 
pipe loaded on flat cars; pipe loaded on its side should be secured 
as per Figs. 109, 109-A or 109-B, the method shown on Fig. 
109-B to be followed for pipe loaded crosswise of car, when 
cars are not equipped with end stakes pockets. Pipe loaded on 
end should be secured as per Fig. 110, and where the diameter 
exceeds 48 in. the pipe may be placed on the floor with the 
bell end upward 

Explanation—-The rule has been modified to permit concrete 
culvert pipe over 48 in. in diameter to be loaded on the end 
with the bell end upward, whereas under the present rule, all 
pipe loaded on end has the bell on the floor. 


Rute 400, Seconp PARAGRAPH 

Proposed Form—Pipe 12 in. to and including 32 in. in diameter 
to be loaded in pyramidal form as per Figs. 110-A and 110-B 

Explanation—The wording has been changed to clarify the 
intent of the rule, making it clear to the shipper that 32 in 
diameter pipe is included in the sizes to be loaded in pyramidal 
form 

Rute 410 

Proposed Form—First Paragraph: It is proposed to insert 
the words “flat cars” in the first line so as to confine the 
paragraph to flat car loading. 

Third Paragraph: It is proposed to modify the first sentence 
to read as follows: “Gondola cars are preferable for such ship- 
ments and when used, no blocking is necessary, but if flat cars 
are used, the lading should be placed at least 18 in. back of the 
end of the car.” 

Explanation—The wording of these two paragraphs is changed 
to clarify the intent of the rules in regard to methods of loading 
large stone on gondola cars as compared with flat cars 


Side Stake Pockets for Flat Cars 


It has come to the attention of the committee that a number 
of flat cars suitable for twin shipments have side stake pockets 
with the opening considerable less than the A. R. A. recom- 
mended practice of 4 in. wide by 5 in. deep. These under 
size stake pockets, for example 3 in. wide and 3% in. deep, 
necessitate so much trimming down of the side stakes that the 
stakes are greatly weakened and frequently fail in service at 
this point. This applies particularly to green saplings where 
the outside wood is trimmed away. To overcome this trouble 
the following recommendation is submitted. 

Recommendation—Add the following paragraph to Interchange 
Rule 3 (f)—‘“Flat cars suitable for twin loads should have 
stake pockets 4 in. wide by 5 in. deep. In interchange.” 
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This report is signed by R. L. Kleine (chairman), Penn. ; 
R. H. Dyer, N. & W.; E. J. Robertson, M. St. P. & S. Ste. 
Marie; Samuel Lynn, P. & L. E.; G. R. Lovejoy, Detroit 
Terminal; T. O. Sechrist, L. & N.; C. J. Nelson, Chicago Car 
Interchange Bureau, and R. B. Rasbridge, Reading 


Discussion 

R. L. Kleine: After the report was printed we re- 
ceived several suggestions from Mr. Sillcox. The first 
was that the wording of Rule 4 be changed to corre- 
spond with the A. R. A. Manual, Section C, Page 3. 

The paragraph should preferably be worded thus: 

“Rule 4. Cars should be in such condition that the 
trucks can curve freely and the side-bearing clearance 
must not exceed an average of 5/16 inches per side 
bearing per truck and must not be less than an average 
of % inch per side-bearing per truck.” 

The wording will be changed to conform to the 
\. R. A. Manual, as suggested, when incorporated in 
the letter ballot circular. 

The second suggestion is on Rule 34. The under- 
lined portion should contain specific directions that the 
lading, such as bars of bullion or spelter, be anchored so 
that they will not move en route. 

Your committee feels that the experience with these 
shipments does not indicate that any blocking or bracing 
to hold the lading is necessary. This material is placed 
in piles in order to get a double check on the contents 
and to facilitate unloading. Some trouble has developed 
where the material is piled too high and tipped over. 
The recommendation of your committee will be that 
those piles should be kept low. 

Page 13, last item, contains a recommendation to have 
interchange Rule 3, Section F, amended to require: 

“Flat cars suitable for twin loads should have stake 
pockets 4 inches wide by 5 inches deep. In interchange.” 

Such an amendment would be rather drastic and 
should not be incorporated without giving some ex- 
tension of time to allow the car owners to comply. The 
stake pocket referred to has never been adopted by the 
\. R. A. standard, but is contained in the lists of recom- 
mended practices, which leads me to believe that rail 
roads generally have not followed it. The rule should 
contain a definite date, as for instance, effective Jan 
1, 1930. 

\nother phase of the side stake pocket proposition is 
that the recommended practice says nothing whatsoever 
about the stake pocket being tapered. It might be well 
to have this corrected to show at least inch taper in 
7 inches. 

Mr. Tatum: During the past year it has been suggested 
that each part of the rule be written complete, in place of 
being required to refer over to certain other parts of the 
rules that govern different loading and apply to other 
loading. The shippers think if that was done that they 
would more readily understand the rules, and there 
would be less differences of opinion between the shipper 
and the railroad representative in getting the cars prop- 
erly loaded. 

The B. & QO. as an individual railroad did not feel 
that it should print the rules in that form if it could get 
the association to consider whether or not it would be 
a desirable thing to do, so that all could get the benefit 
of it, and all work by one set of rules. 

Mr. Kleine: The point is well taken, but there are 
certain difficulties in the way of carrying out the sug- 
gestion as there are certain general rules which must be 
followed in connection with the detailed rule covering 
the particular commodity. While it is not impossible to 
repeat each of the general rules under the individual 
headings, it will make a book, either two or three times 
the size of the present book. 

However, the committee will be glad to again consider 
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mmittee recommend doing away with the bearing 
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at the present time are raised in the end of the car on 
a bearing piece. 

T. C. Armstrong (C. P. R.): Do I understand that 
the loading of steel rails on flat cars does not call for 
blocking ? 


Mr. Kleine 


That is correct. 


Mr. Armstrong: I think that is a mistake t should 
| S blocked 
rhe report was accepted and referred to letter ballot. 





A. G. Pack Comments on Splendid Condition of Power 
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bly throughout th 
ed world, as being of the 


vaniza- 


entire 
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ines of 


endeavor—that of promot 


| economy of transportation ot 
; The of this association. as 
et forth i e titution of the A. R. A., is “To cor 
e! report uy methods of construction, mainte 
nce al ervice of rolling stock of railroads.”’ 
interest | mine are not unlike. I am particu 
ere I t\ sate design, safe construction, 
( fe operatiol When this is accom 
( me t the principal source of transporta 
ult ls—locomotives—is both efficient and 
mical, therefore, both go hand in hand 
The progres which vou have made may he measured 
in various ways,—in dependability and speed of service 
in cost per unit of transportation, in utilization and in 
ré ti defe which may result in accidents and 
ser s dk With such tremendous responsi 
bilities resting upor our organization in meeting the 
lemands transportation, one directly responsible tot 
the expen re such vast sums of money, one re 
sponsible t ch a degree for the safetv and efficiency 
of locomotive and car operation, and consequently the 
safet) efficiency of train operation, it is in my 
opinion not too much to expect that you be given broad 
powers in directing the affairs for which you are re 
sponsible Not all of the operating officers have come 
to their positions with sufficient knowledge and intimate 
contact with the maintenance of motive power and cars 
te derstand what thev should be and what should be 
( pecter I them 


to be obtained, the service must 
promptly and economically, but this cannot 
be accomplished if the equipment is not in condition to 
meet the requit \ few cents per mile added to 
the necessary cost of maintenance is more than compen 
sated for by the reduced cost of transportation, a basic 
fact too often overlooked. I know of no one who can 
estimate with any degree of accuracy the cost to the rail 

he tr li ind shipping public of an engine 


It the best results are 
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roads ind trie iveimng 


failure or the serious delay to a train 
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tion 





Chere is nothing which so adversel\ 


etiects the eco 
nomical maintenance of equipment as to disrupt the 
mechanical organizations at frequent intervals or to fluc- 


tuate its personnel with every temporary fluctuation in 
Equipment can not be properly and economically 
maintained if repairs are neglected until the busy season 
irrives. It is then that it should be in revenue service 
rather than on the repair track. It is then that the trans- 
portation department and the shippers are pressing for 
motive power and rolling equipment Therefore, in 

r with good sound business principles, equipment 


7 1 
should be during dull periods and bh ilable 


traffic 


KECTDIT 


re paire d 


when rush periods come. 

[ appreciate that revenues cannot be disregarded in 
making expenditures, but I believe that with due con 
sideration and foresight expenditures can be anticipated 
with sufficient accuracy to provide more uniform em- 
ployment and practices than have heretofore been fol- 
lowed with respect to maintenance of equipment. The 
required amount of money must be provided and must 
he spent during the year, whether spasmodically or uni- 
formly The mechanical organizations of many of the 


railroads have been seriously embarrassed by being com- 
pelled to maintain modern equipment in obsolete shops 
with antiquated machinery, inadequate tools, insufficient 
material and material of inferior quality. It is true that 
there has been a great improvement in recent years in 
supplving larger shops, better roundhouses and better 
tools, but I am of the opinion that there is still room for 
much improvement along this line. 

The government’s rules are your rules. They 
sent what was in effect on the railroads prior to being 
adopted by the government, but not always complied 
with. If they had been, there never would have been a 
demand for the Locomotive Inspection Law. I am re- 
minded by this of an incident which occurred soon after 
the original act and the rules and regulations established 
thereunder became effective. The general manager of 
one large system wrote to the then chief inspector that 
“if the government’s rules were enforced, it would bank- 
rupt every railroad in the United States.” The chief 
inspector replied, making comparison with the rules in 
effect on his line prior to the adoption of the govern- 
ment’s regulations, showing that his own rules were verv 
much more stringent than the government's rules. When 
the same general manager replied. “There is a wide dif- 
ference hetween a rule that may be varied from at will 
and one that becomes law and must be complied with.” 
The failure of the railroads to comply with their own 
rules is what brought about the law. 

The law gives the chief inspector of locomotives. with 
all of the inspectors appointed under the act, broad 
seeing to it that the rules and standards 
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working under’ tion possible and to enhance the earning power of loco 


eavy pressure, becomes of little value. It has been too motives. 

ten said “She will make another trip” or “She came Locomotives throughout the United States during the 
n and can go out.” It is the next trip that causes the _ last fiscal year ended June 30, 1926, were in better physi 
roubl By proper co-operation and co-ordination of cal condition than I have ever before known them, and 
uur duties the more punitive measures provided in the our records will indicate that during the fiscal year now 


law tor its enforcement can and sh 
ivoided, and I wish it were so that our 
ever find it necessary to reporta defex 
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Protess f Political Economy, University of Toront 
The financial returns ined | unges through e period ot the war and oi the subsequent 
a railway company depend upon at On the basis of 100 for the year 1910, we have ex 
general level of freight 1 s on the pressed the facts tor succeeding years in terms of percentages of 
one hand, and upon th yperating nOS¢ tor i¥i0 It will be recognized that a composite picture 
expenditures and capital charges oO! btained from t we returns ol many railroads, operating under 
the other. The relation of rates to wide diversity of ns will give a more exact foundation 
financial returns is and for our analysis than 1 be obtained from the facts pertaining 
direct; and althoug the to only one or two railroads 
larger share of ion Having this table before us, let us note some of the important 
with reference t tacts which may be adduced from it 
given to the freight rates, it is not First-—With an increase of 62 per cent in the number of loco 
ur purpose here to conside iis motives and an increase of 90 per cent in the number of freight 
matter Instead, we shall confine irs, the amount of service rendered, i.e., the number of ton 
ur attention to the other aspect of mules of freight carried, increased 142 per cent, although the 
the problem, namely, the relation of lensity of traffic, i.e., the number of ton-miles per mile of road 
W. T. Jackman the physical elements of operation to increased only 33 per cent [This gives a clear indication of the 
the financial results more intensive use of the lling stock at the later than at the 
Public interest is frequently earlier time 
tered un the relation of earnings to the railroad capitalization, Second.—Although the amount of service rendered increased 
ometimes because the former are inadequate to meet the de by only 142 per cent, the gross operating freight revenue in 
nands of the latter and a readjustment of the capital becomes creased by 310 per cent This shows the effect of the higher 
ecessary, and at other times because, notwithstanding many freight rates in the period during and since the war 
difficulties, the railway companies are able to pay reasonable Third.—Although the gross operating earnings increased by 
vidends and expand with, and occasionally in advance of, the 286 per cent, the operating expenses increased still more, so 
wth of the country But it is much less frequently that that the net earnings from operation increased only 270 pet 
e finds any nsideration given by people generally to the cent. During this period the operating expenses (wages, fuel 
f earnings to the value of the physical plant by the us¢ t ose proportionately higher than the freight 
vl thes i gs are obtained ed r the service Over these operating « xpenses 
Is have ilmost no control—wages are determined 
An Analysis of the Operation of 10 Roads the labor unions, while the prices of fuel, material 
s are almost entirely in the control of those who 
» give a conspectus of the present blem with requisite With freight rates under the control of 
‘ S background for appraising it, we have worked out ve tribunal nd the operating expenses in large 
mpanying table with some degree of elaborat fror nd the centrol of the railroads, it is not surprising 
i] es presented in th unnual reports of ten im t earnings mn peration have not kept pace ith 
iilways of the United States and Canada. We have used’ the gross earnings 
ane one thes 1r 1910 as a base. because this was a ‘ourth A very important thing to note is that while the 
f ximately normal development, and have traced the umount of the service rendered by the railroads, that is, the 
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number of ton-miles of revenue freight carried, increased only 
142 per cent and the gross earnings from operation increased 
by 286 per cent, the investment of capital in roadway and equip- 
ment imcreased practically 300 per cent. This taken in con- 
junction with the fact noted first above that there has been a 
more intensive use of the rolling stock, leads to the explanation 
that this great increase in capital investment was not neces- 
sary for the existing business but was made to a considerable 





ext s hat the railroads might be ready to meet any 
emerge n the way of an unusual volume of traffic which may 
arise in the near future he railroads must be constantly pre- 
paring for the unexpected. Even under normal conditions the 
mount of traffic which is offered to the railways increases 


much more than proportionately to the increase of population; 
and when the traffic is stimulated or encouraged but slightly 
the amount of increased business comes with a rush upon the 
rails Unless the railway company has made provision in 
advance for meeting such an emergency, it would be unable to 
make provision for it at all, for there would be no time for 
this when the flood of trafic was at hand 

Fifth—With the exception of a few years during and imme- 
diately after the war, when business conditions were dis- 
organized, the net earnings were fairly uniformly 8 per cent 
and 9 per cent of the value of the railroads’ investment in 
adway and equipment Of course, the entire investment 
of the railway companies does not consist merely of roadway 
and equipment, but includes a great variety of other elements, 
such as cash, materials, supplies, accessories, etc., which would, 
n a conservative estimate, increase the amount of this operating 
investment by 5 per cent. But before anything can go to the 
owners of this investment, that is, the stockholders, provision 
must be made for meeting the fixed charges on the bonded debt, 
as well as for a variety of reserves which are necessary, and 
care should be taken to set aside a reasonable surplus to meet 
inforseen contingencies. If all these demands were adequately 
atisfied, the amount which the companies could divide among 
hose whose capital provided the operating assets would be 
small indeed. The return of 8 per cent to 9 per cent upon the 
railway plant and facilities is entirely inadequate. According 

the last report of the Interstate Commerce Commission, 
issued a few weeks ago, the average rate of return on divi- 
dend yielding stock of Class I railroads in 1925 was 6.51 per 
cent. and if the dividends had been divided out over all the 
stock of these railroads the return would have been only 4.45 
per cent. For the Class II and III railroads the dividends 
are practically negligible. If all the railway dividends paid in 
the United States in 1925 had been allotted to the entire 
amount of railway stock, the return would have been but 4.35 
per cent, which is but little more than the rate allowed on 


savings bank deposits 
Attention Concentrated on Economies in Operation 


with these financial difficulties and with a virtual 


_ontire nted 
impossibility of securing increased rates which would pay the 
return suggested as reasonable by the regulative commission, 
he railroads have turned their attention to the development of 
the greatest possible economies in operation 

In the first place, the average capacity and weight of freight 


irs is « tantly increasing. This means that the railroads are 
uling more dead weight per car, and unless there is a corre- 
ding crease the load carried the result will be an in- 
eas f operating expenses without a proportionate increase 
revenue There is no doubt whatever as to the economy 
large cars when they can be loaded approximately to capacity; 
' n e contra f they are not so loaded the greater cost 
nd the greater weight of these cars will be a constant drain 
e earning f the road The conditions as to loading 
e exempl! ad | reference to to Table II 
Table II 
Average revenue Revenue load per 
erage capacity of load per loaded freight car as a per- 
freight car centage of the aver- 
(tons age car capacity 

17.6 59.9 

1.1 5.1 

‘ 26.9 64.7 

43.8 25.18 57 

‘ 46 S42 

From t t evident that from 1903 to 1913 a smaller per- 


he car capacity was filled with paying freight; 
ut during the war, when heavier loading was encouraged so as 


utilize equipment to the fullest extent, the average load 
occupied a considerably larger proportion of the car capacity 
Since that time the proportion of the car capacity which is 
ry 1925 


All ; wit} the paving id has again declined until nm 
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it was below what it was in 1903. The results in 1918 showed 
that no interest was injured by the heavier loading of the 
cars and there seems to be no good reason why that policy 
should not have been continued. The average loading of 1925 
was 9.9 per cent less than that of 1918. If the loading in 1925 
had maintained the standard of 1918 the average revenue load 
of 1925 would have been 24.55 tons + 10 per cent (approxi- 
mately) of 44.8 tons, that is, instead of 24.55 tons it would have 
been 29.03 tons. The extra 4% tons could be carried with little, 
if any, increase in the operating expenses and the additional 
revenue receivd from such heavier loading would have been 
in the aggregate very large. It would have been a great financial 
assistance to the carriers, while the shippers would not have 
been burdened or hampered in their business. 


Heavier Car Loading an Important Factor 


The most important single means of increasing the efficiency 
and economy of railway operation is through the heavier loading 
of cars, so that the amount of the load may correspond more 
nearly with the car capacity. By this means the three large 
classes of expense, namely, those for transportation, maintenance 
of way and structures and maintenance of equipment, may be 
reduced per unit, when the larger amount of the load can be 
carried for the same or a slight increase of expense and thereby 
the operating cost may be borne by a larger paying load. In the 
last six years, since the railroads of the United States were 
handed back to their owners, great progress has been made in 
reducing operating expenses. This progress would have been 
much greater if the average loading had been maintained at the 
war level. 

In 1926 the average load per car for all commodities was 
27.4 tons. If this average load per car had been increased by 
one ton, the same transportation service could have been effected 
by 80,000 fewer cars, which, at an average cost of say $2,000, 
would have represented a saving in railway capital investment 
of $160,000,000. This economy of capital to the railway com- 
panies would be accompanied by corresponding possibilities of 
economy to the users of the service, for with the heavier loading 
there would be lower unitary expenses of rendering the service 
and this would make it possible for the carriers to lower their 
rates 

But how is this heavier loading of cars to be obtained? It 
will be evident at once that while many commodities cannot be 
loaded into cars to the maximum load limit, many others can 
be loaded to this limit and sometimes beyond it. In order to 
attain this end there must be co-operation between the shipper 
and receiver of freight and the carrier. It is necessary to 
create an intelligent interest in this matter among all those 
connected with the service and to elicit a better understanding of 
what an increased or decreased load produces in the way of 
decreased or increased operating costs and car efficiency. The 
facts concerning these matters must be kept constantly before 
the shippnig public and the railroad employees. Shippers must 
be made to realize that, by more complete loading of cars, they 
have it in their own power to secure cheaper and more adequate 
service. 

The railroad employees should also be instructed and encour- 
aged to contribute toward this end, for they are responsible for 
the loading of most of the less than carload freight. This load- 
ing process is entrusted in too many instances to men who are 
in the lowest ranks of railway labor and who have never been 
shown how to load small shipments so as to use most effectively 
the car space and to prevent damage to the goods 


Greater Utilization of Terminals 
and Equipment Needed 


Another of the large problems with which the railroads are 

nfronted is the greater utilization of their equipment, terminals, 
etc. In most cases the terminals are situated in those sections 
of the city where land is of the highest value because of its 
intensive use and demand. Consequently, they are subject to 
a heavy burden of fixed charges on their capital cost and a 
correspondingly heavy tax imposition. It is essential, there- 
fore, that traffic should be moved as rapidly as _ possible 
through the terminals, for while it is standing on the yard tracks 
it is not earning any revenue for the railway company. The 
same thing may be said for the movement along the line; the 
more rapid the transportation the more fully are the roadway 
and rolling stock being employed in producing revenues, but 
the longer the cars are standing on sidings and at way sta- 
tions the less revenue they are producing. Moreover, why 
should obsolete cars and locomotives be allowed to occupy 
space in the terminal yards and on the road when their costs 
of obsolescence and repaif are greater than the revenue they 
yield ? 

The increasing speed with which freight cars are being moved 
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is shown by the fact that the number of miles per freight car 
per day increased from an average of 25.7 miles in 1921-1925 
to 28.5 in 1925 and 30.4 miles in 1926. These figures, taken in 
connection with the fact that the number of ton-miles per 
car day increased from an average of 457 in the five years, 
1921-1925, to 495 in 1925 and 532 in 1926, represent a very 
decided advance in the utilization of freight cars. 

A similar improvement is noted in locomotive performance, 
for the number of locomotive-miles per freight locomotive day 
ncreased from 55.1 as the average for 1921-1925, to 58.3 in 
1925 and 61.8 in 1926. Then, too, the numbers of unserviceable 
freight cars, which in 1921 were 13.1 per cent of the total, 
were reduced to 6.5 per cent in 1926, and the numbers of un- 
serviceable locomotives, which in 1921 were 23.7 per cent of the 
total, were reduced to 16.4 per cent in 1926. 

The question of depreciation and obsolescence is one which 
should engage attention. Indeed, this issue has been forced to the 
front by the recent decision of the Interstate Commerce Com- 
mission concerning depreciation. Out-of-date equipment takes 
up valuable accommodation on the railway tracks and the ex- 
pense for repairs which is frequently as much as, if not more 
than, for the better modern equipment. The time spent under 
repair should be so short that the cars may be kept in service 
a large proportion of the time, so that, with intensive use, they 
may render the greatest service in the way of ton-miles per day 
and per year. The same thing may be said regarding locomo 
tives 

In this intensive use of equipment, it is desirable to concen- 
trate the load into larger and larger units. By increasing the 
trainload, or the number of tons per train, the large train can be 
handled with but a slight increase of expense over the smaller 
train, and the large proportion of constant operating expenses can 
be divided over a larger paying load, so that the unitary expense 
is reduced correspondingly. Short haul and predominantly less 
than carload traffic cannot be concentrated into heavy trainloads ; 
but for the sake of economy all railroads are alert to combine 


their traffic in this way into larger movable units 


Capital, Wisely Invested, Yields a Surplus Return 


The last subject which we wish to consider here is that of 
capital expenditures in plant and equipment. In Table I we have 
shown that the increase of capital investment in roadway and 
equipment exceeds that of nearly every other factor, and at 
first we are surprised to find this. It would seem that, while 
operating expenses were keeping well ahead of gross operating 
earnings and much in advance of net operating earnings, the 
railway policy would have been to restrict its investment in 
forms of capital. In the case of a manufacturing estab- 
lishment, if operating expenses were proportionately greater 
than operating income, this would not be a suitable time for 
enlargement of plant and expansion of operations. But in the 


these 


case of a railroad the conditions are entirely different funda- 
mentally from those that are found in a manufacturing establish 
ment 


It is found that as the railway expends judiciously upon its 
line in eliminating gradients and curves and in securing a more 
ubstantial and better ballasted roadway, its operating expenses 
are correspondingly decreased. The same result accrues from 

wement of terminals, by means of which the cost of 
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handling traffic through the terminals is reduced and the accelera- 
tion of traffic movement is promoted. So, too, in the case of 
rolling stock: the most improved types of engines, with greater 
tractive force and less fuel consumption, and the larger and 
more substantial cars, with their greater carrying capacity and 
lower proportionate tare, are improvements which contribute 
very decidedly to economical operation. 

Since the railway company has very little control over its 
rates, from which its revenues are obtained, and since more than 
half of its operating expenses are practically beyond its con- 
trol, it is natural that the company should use every appropriate 
means within its reach to reduce that part of the operating 
expenses which is under its control. And this, as we have noted 
above, is effected to the greatest extent through heavy capital 
expenditures for roadway and equipment. Capital investments, 
when made with discretion, will usually yield a surplus return 
over and above the cost of the capital and this is an additional 
inducement. Besides, there is the fact mentioned a little earlier 
that these large capital expenditures are necessary in order to 
make provision for the inevitable increase of future traffic in a 
growing country and for the possibilities of an emergency rush 
of business which may come on very short notice. Even although 
these large increases of capital receive but a low net return, 
yet they must be made, for reasons just mentioned. 

The relative amounts of these expenditures for equipment and 
for roadway and structures is interesting, as shown in Table 
III. 

The figures for 1926 are as close an estimate as we can get 
at the present time. For a few years previous to 1923 the 
amount spent for equipment was much greater than that spent 
for way and structures, but from 1923 onward the tendency has 
been to increase the percentage of the total capital expenditures 
which are devoted to roadway and structures, that is, to those 
facilities which further the more intensive use of the equipment, 


Table III 


Expenditures 


Total capital Expenditures Percent for roadway Per cent 
Year expenditures for equipment of total and structures of total 
1922 $429,272,836 $245,508,801 57 $183,764,035 4 
1923 1,059,149,426 681,723,991 64 377,425,435 3 
924 874,743,228 493,608,460 56 381,134,768 44 
1925 748,191,000 338,114,000 45 410,077,000 55 
192¢ 875,000,000 380,000,000 43 495,000,000 $7 


and a smaller percentage to the equipment itself. This tendency 
indicates a return to the more normal pre-war conditions, when 
approximately one-third of the capital expenditures were for 
equipment and two-thirds for fixed plant. 

Finally, notwithstanding the well-merited emphasis upon the 
physical factors of railway operation, the personal and human 
element is of much greater importance. Without the co-operation 
of an interested, intelligent and faithful body of employees 
with an equally intelligent and human management, the whole 
organization would be as hard and unresponsive as the rails 
upon which the traffic move. In the words of the late Presi- 
dent Smith, of the New York Central System, “Ninety-five 
per cent of this railroad business is human; the rest is largely 
steel and coal.” 


The Status of the Oil-Engine Locomotive 


By Alphonse I. 


Lipetz, 


Consulting Engineer, American Locomotive Company, Schenectady, N. Y. 





have at present an established 
of Diesel switching locomotives 
n the United States with 
transmission of 300-600 b.hp. capac- 
ity, several switching and suburban 
locomotives in Germany with hy- 
draulic transmission of 120-400 b.hp 
output and four main line locomo 
tives in Russia and Germany of 
about 1000 b.hp. with electric, pneu 
matic and mechanical transmissions 
In addition to that we shall soon have 
in this country several main-line loco 
motives with electric and mechanical 
transmissions of 750 to 1,300 b.hp. 
capacity, and in England a direct 
driven main-line locomotive of approximately 1000 bhp. Ex 
perience gained from the performance of these locomotives will, 


electri 
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Lipetz 


undoubtedly, shape the future development of the Diesel 
motive 

So far our experience has been very limited. Some study 
has been given to, and a certain development work has been 
accomplished with, the transmission of power on oil-engine 
locomotives, probably for the reason that this is the most difh- 
cult side of the problem. The next side of it, the Diesel engin 
itself, only now begins to get its due attention. The three other 
sides—the cooler, the mechanical parts (or chassis), and the 
auxiliaries, have not yet been sufficiently studied for the reason 
they do not offer great difficulties and that any design of 
the existing automobile radiators, steam and electric locomotive 
mechanical parts and auxiliaries, properly modified to suit the 
new conditions, is at least operative. 

The type of the oil engine depends upon the system of trans- 
mission. If the locomotive driving wheels are not rigidly con- 


that 


nected to the Diesel engine and their speed is made independent 
of the rotation of the oil engine by interposing some variable 
speed transmission, the oil engine may not differ substantially 
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njec 1 or with mechanical-injection, single-acting or double- 
acting While the two-cycle engine has many attractive fea- 


tures, it has not yet become possible to develop a reliable high- 
speed two-cycle engine \ speed of 400 r.p.m. seems to be the 
limit for a medium size two-cycle engine, and very few two 
cycle engines are successfully running even at that speed \s 
the mean effective pressure is higher in the four-cycle engine 
by approximately 50 per cent, and as the speed ve raised 
o above that of the two-cycle eng.ne by abo the same amount, 
the ftour-cycle engine predominates in the present l-engine 
locomotives, as it gives lighter weights per horsepower and 


ccupies no more space than a corresponding two-cycle would 


However, there is no reason why two-cycle engines should not 


be developed for locomotives, especially as the power of la 
motives mcreases 
[he double-acting principle does not seem to be applicable 


locomotives as long as the Diesel engine occupies a longitudinal 
ertical position which, so far, has been the most natural thing 

do on locomotives with transmission. The space re cab 
oes not permit the use of a high double-acting engine. Never- 
theless, designs of double-acting or opposed-piston engines for 
comotives, of 600-1,200 hp. capacity have been made which 
seem to be worth trying, as the weight of the engine could | 
reduced considerably in these instances 

With respect to the system of fuel injection, both systems 


blast and mechanical—have been used. The progress made 


La 


thus far depends upon the trend of development this particular 
feature of the Diesel engine in general The mechanical in 
jection is now being favored both in this country and abroad, 
and the use of it on locomotives will, undoubtedly, progress, 
depending upon the development of reliable high-power and high 
speed mechanical-injection engines So far, engines with 125 
b.hp. per cylinder running at a speed of 500 r.p.n ind with 
100 b.hp. per cylinder at 700 r.pm. have been developed for 
locomotive use, although in marine practice power up to 300 
b.hp. per cylinder has been obtained. The highest power pet 
cylinder of a Diesel engine used so far in a locomotive is with 
ir injection, amounting to 175 b.hp. at 400 r.p.m., and requiring 
piston cooling It is doubttul whether pistor ling will be 


found practicable on locomotives, and this tact will probably 
limit the power per cylinder. High-power locomotives will have 
to have a larger number of cylinders 


While the compressor of the air-injection engines has been 
developed to such a perfection that on the present day Diesel 
engines it has ceased to be a source of trouble as it was in the 
past, nevertheless the elimination of a compressor will probably 


appeal to the railroad men, and the future oil engine for loco 
motives will be that with mechanical injection 

As a whole, the experience so far indicates that the most 
suitable engine for oil-engine locomotives with transmission of 








power is the four-cycle, single-acting, solid-injection, high-spe 


il engine 

As regards fuel consumption all good oil engines give more 
or less the same results. The air-injection engine may some 
times produce a better combustion and have a clearer exhaust 
in a wider rang f power and speed, but this advantage is 
sually offset by the lower mechanical efficiency due to the loss 

power in driving. the compressor As a rule all four-cycle 
high-speed engines of the above mentioned types, either with 
iir-injectior r solid-injection, show a fuel consumption per 
b.hp. hour of 0.4 to 0.44 Ib. of fuel oil of 18,000 B.t.u. heat 


value at full load and normal speed—this corresponding to an 
verall thermal efficiency of from 32 to 34 per cent. Two 


cycle engines give a slightly higher fuel consumption 
Power Transmission 


Owing to the inflexibility of the Diesel engine, the most natural 
thing to do is to use some sort of flexible power transmission 
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which a new intermediate energy is generated (electricity, 
ydraulic pressure, etc.) and immediately expended, thus per- 
mitting a variation of torque and sped at will. Such a system 
requires, in addition to the full power oil engine, two more 
full-power machines—a generator, pump, or compressor, as the 
' may be, and a corresponding electric, hydraulic or pneu 
matic motor. Assuming that a direct transmission of power by 
mechanical means is not possible, the full-energy power trans- 
mission seems to be the only feasible solution. However, in 
speaking of the inflexibility of the oil engine, we must not for- 
vet that the latter is not absolutely, but only relatively inflexible, 
and that it can be regulated within certain limits—about 15 
per cent above normal and about 75 per cent below normal 
nsequently, there would be a certain range within which a 
irect mechanical transmission of power would seem possible 
[Therefore there is a certain class of power transmissions, known 

“differential transmissions,” in which the power is trans- 
mitted partly mechanically and partly through an auxiliary 
edium (electricity, oil, etc.); these transmissions have the 
dvantage of using smaller generators and motors and of giving 
gher efficiencies within the range where mechanical trans- 
ission of power is mostly used 

Attempts have been also made to make use of direct mechanical 
transmissions. While such attempts have not yet passed the 
stage of preliminary trials, they merit the most serious con 


sideration as they may lead to very desirable and promising 





lutions 
he electric transmission is of course, the most orthodox, the 


hly studied, the best worked out in all details and 
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in only one instance; in the 1000-hp. Baldwin-Knudsen loco 
motive. In all other cases, both in this country and abroad, a 
modified Ward-Leonard system has been used, in which the 
generator is always excited in the same direction, the varia 
tion being obtained in strength by resistance, whereas the motors 
are made of the series type and the rotation of the m 
tors is reversed by reversing the flow of current through their 
armatures. The direction of the flow of current in the field 
does not change. This modified system permits the use of 
series motors which are particularly suitable for traction pur- 
poses 

This system has been used extensively abroad and to some 
extent in this country It can be found on Diesel railcars 
built for the Saxon State Railways by Sulzer Brothers of 
Winterthur, Switzerland, on the Swedish and Swiss railcars and 
on two 102-ft. articulated cars of the Canadian National, as 
well as on the 1000-hp Lomonossoff locomotive built in Ger 
many for Russia 

In the two former methods, the control is obtained by in 
serting resistances in the excitation of the generator. A differ 
ent type of automatic control developed by Mr. Lemp, formerly 
of the General Electric Company, is used practically on all 
Diesel locomotives built in this country, and on seven 60-ft 
railcars of the Canadian National. It differs from the modi 
fied Ward-Leonard system in that the current from the main 
generator passes, in addition to the shunt field, through a differ 
ential series field, and then through series motors of the loco- 
motive When the oil engine is running at a certain speed, 
he field excitation of the generator is modified by the current 
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Working Drawings of the Russian 1,030-hp. Hackel Diesel-Electric Locomotive Showing the Twin Generators and the 
Arrangement of the Ten Driving Motors on Three Trucks 


e readiest to use. The idea is not new, as all component parts 
ve been known long ago and have proved separately their 
iability during many years of service. Many designs were 
vorked out by various locomotive and Diesel-engine builders 
luring the period of 1908-1913, but none of them was ever 
iterialized 
The most essential part of the electric transmission is the 
ntrol, or the way of goupling the generator with the motors, 
ind the system of varying and reversing the speeds. There 
ire three distinctive methods of doing that—first, the Ward- 
Leonard control, which has been used extensively on ships 
nd which consists of a generator and motors, both of the shunt 
type, separately excited—most often from the same source 
he excitation of the motor fields is always in the same direc- 
n: the excitation of the generator, though, is varied in strength 
y means of a rheostat and, as regards direction, by a reversing 
witch, so as to suit the speed of the motor and the rotation 
which is desired. By varying the voltage applied to the arma- 
ture terminals of a shunt motor having a constant field excita- 
ion, the motor speed can be varied in accordance with the 
variation in the generator excitation, whereas the direction of 
e motors with constant field excitation depends upon the 
lirection of the current from the generator with variable ex 
itation. Thus by varying the generator fields from full ex- 
citation in one direction to full excitation in the opposite direc 
tion, the motors rotate from full speed forward to full speed 
backward. 
This system has been, to my knowledge, used on locomotives 


flowing through the load to suit its own needs. As the load 
decreases, the flow of current through the differential series field 


drops and the energizing of the generator field goes up, result 
ing in higher voltage of the generator corresponding with the 
higher speed of the motor. Thus the speed of the motors aut 
matically stabilizes in accordance with the load, drawing sub 
stantially constant energy within certain limits. The power of 
the generator is, in this way, automatically resolved into torque 
and speed to suit the condition of the load. The reversal is 
obtained in the same way as in the modified Ward-Leonard 
system by reversing the polarity of the motor-armature or of 
the held 

The efficiency of the electric transmission varies between 65 
and &5 per cent, depending upon the load and the speed. Even 
higher figures have occasionally been obtained during special 
tests with a 1000-hp. Russian oil-electric locomotive on 
testing plant. The efficiencies of the transmission used in this 
country are not known exactly, but for calculation purposes it 
is being taken from characteristic curves of the generator and 
motors as approximately 75 per cent 

Next comes the hydraulic transmissions, of which the most 
used ts the Lentz transmission or gear, as it is sometimes called, 
for the reason that it does not change the speed of the driving 
wheels gradually, but stepwise. 
_ Several other hydraulic transmissions have been brought 
forth, such as Huwiler, Lauf-Thoma, Hele-Shaw, Naeder, Will- 
iam-Janney and many others, some of which have not yet 
passed the experimental stage. The latter transmission is also 
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lraulic transmission, system Rosén, 
' 2-4-2 locomotive built for the Kalmar 
l transmission consists of a separate 
| by means of piston valves which 
ing fluid and consequently the speed 
heiency of about 75 to 85 per cent 


“1 
g the transmission for powers up to 


hydraulic transmissions seems to lie 


ficien resulting from the heating of the oil 

e started is the tendency to increase in tempera 

ipidl It seems that the presence of air in the oil 

ffect ery materially the rise in the temperature, and that 
s are more likely to absorb air when running 

Lentz, for instance, claims that he has entirely 


me this difficulty [his may be due to the low pressures 


Le empl about 50 to 150 Ib. per sq. in. at full 

eed and 400 to 500 Ib. per sq. in. at starting, while others are 
applying pressure from 400 to 600, and 1,200 to 1,500 Ib per 
lea eumatic transmission is probably one of the 

types which occurred to those interested in Diesel-loco- 

e desig \s far back as 1909, V. A. Stuckenberg, gen- 

al manag Tashkent Railroad, Russia, suggested rebuilding 
steam locomotives in the following way: to replace the tender 
iu ng a Diesel engine and a compressor, use 
houler } i mpressed iir storage tank, and to let the air 
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nd in Germany, for powers ranging from 30 to 200 hp. They 


represent a combination of clutches, of a set of gears of the 
sliding type, of universal joints and bevel gears. Sometimes 
chains, jack shafts and rods have also been used. The most 
notable difference in the latest designs of gear-clutch trans- 


cars and locomotives is the replacement of the 
shifting gear by a series of gears with a corresponding num- 
ber of clutches, all gears being always in mes! The friction 
clutches engage one gear at a time, all other gears remaining 
disengaged. The change from one speed to another is effected 
by slipping between parts of the engaged clutch. The clutches 
are operated manually, pneumatically, hydraulically or mag- 
netically. 


missions tor 


The most daring application of a gear transmission has been 
recently made in 1,000-hp. Diesel locomotive which has been 
built in the Hohenzollern Locomotive Works at Diisseldorf, 
Germany. The locomotive has been ordered for main-line 
service on the Russian Railways in competition with the 1000 
hp. oil-engine locomotive with electric transmission. The loco- 
motive is of the 4-10-2 type, has a reversible 1000 b.hp. Diesel 
engine which acts on a jack shaft by means of three gears 
always in mesh, with three friction clutches operated mag- 
netically 


Description of Oil-Engine Locomotives 


We shall now describe several completed oil-engine locomo- 
tives and railcars with Diesel engines. A Swedish Diesel- 
electric car equipped with a 300 b.hp. oil engine, actually serves 
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locomotive cylinders in the same way as 
was not considered at that time practicable, 
ibandoned. About the same time, James Dun- 
w, Scotland, came out with a similar proposition 
transmission as suggested by Stuckenberg and 
Dunlop could hardly offer promising results on account of the 
motors and of the cooling effect of air 
latter would result in lubrication and 
difficulties. Schelest, in his book on Diesel locomotives, 
verall efficiency of a Diesel locomotive with 
between 13.4 and 15.3 per cent 
efficiency of a steam locomotive, 
t of such a locomotive, probably from 3 to 

n that of the steam locomotive, would render the pro 
mpracticable, and explains why the building of a Diesel 
never seriously 
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mot vit iir transmission The design consists of a 
ne type M. A. N. engine, referred to above, 
npressor \ir compressed to about 110-125 
per s t nd thus already heated to about 500 deg. F., is 
he exhaust gases to approximately 700 de 
l gine is now completed and undergoing tests nu 
have data on its performance 
referred to are 
them have been 
Only one 500-hp 
Schneider gear 
locomotive for 
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Elevation and Cross Section of the 1,000-hp. Kitson-Still Locomotive (Dimensions in Meters) 





It has also a baggage and mail compartment. 
The electric generator is coupled directly to the oil engine 
and is of the eight-pole shunt-wound type, provided with a 
separate series winding which is used for starting the oil engine 
by driving the generator as a motor from a storage battery 
for about from one to one The speed 


as a locomotive 


and a half seconds. 
control is obtained by varying the excitation through a con- 
troller on either end of the locomotive 

The fuel consumption is between 2.0 and 3.5 lb. of oil per 
ton-miles. According to reliable information from 
two Swedish railroad companies, this represents an economy 
in money of 50 to 60 per cent as compared with coal-steam 
peration. The cost of maintenance of the machinery is very 
low For the oldest motor car, which has been in service 
since August, 1913, the total maintenance cost amounts to 2.16 
cents per car mile. At present there are in Sweden in operation 
altogether 14 cars of this type on some eight small rail- 
\ complete report of their performance was published 
by M. R. Jourdin, general manager of the French South-Eastern 
Railway, after a visit to Sweden in September, 1922. His 
figures are in conformity with those given above, as are also 
the results obtained from one of the latest locomotives, delivered 
in 1924 to the Railway Company of Tunis 

Soon after the appearance of the Swedish motor cars, several 
Diesel-electric motor cars were [ Saxon 


100 gross 


roads 


built for the and 
Prussian Railways by Sulzer Brothers in Winterthur, Switzer- 
land, jointly with Brown, Boveri & Company in Mannheim, 
Germany. Tests made with the car on the Saxon Railways 


showed a fuel-oil consumption of 2.92 lb. per car-mile, or 3.86 
lb. per 100 ton-miles. 
One of these cars was rebuilt into a Swiss railcar with a 


lid-injection oil engine and electric transmission of the modi- 
fied Ward-Leonard type The Sulzer Brothers tests have 


hown a fuel consumption of 0.446 Ib. of oil per b.hp. hour 
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(ge at and gethe with the mechanical trans- 
missior Mls, pil und axles) at 72 per cent, corresponding 
to a total consumpts f oil of 0.62 tb. per rail hp.-hr. They 
further claim that the consumption of oil per 100 ton-miles 1s 
equal t 1.9 3.2 lb ( these ngures are very clos« to those given 
above by the Swedis lroads), and that this corresponds to 
nly one-fourth of that on regular steam locomotives in Swiss 
yurba train 
The 2-10-2 1,000 hp Diesel-electric locomotive built in Ger 
many for Russia, known as the Lomonossoff locomotive, is 
equipped with the 1,000-b.hp. M. A. N. engine. It was first 


tested on a stationary locomotive testing plant in Germany, and 


later sent to Russia for regular service. At the testing plant it 
ran under variable load at variable speeds, each variable being 
constant. however, during a certain continuous run The aver- 


age loads during a series of three trials lasting from 55 to 94 
min. were 467, 845 and 876 hp.; the corresponding tractive 
force was 9,540, 20,400 and 33,600 Ib. The consumption of fuel 
oil per one rail hp.-hr. amounted to 0.537, 0.525 and 0.558 Ib., the 
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Estimated Indicated Tractive Force Curves of the Kitson- 
Still Locomotive 


figure including the oi] tor driving the cooling fans. The 
over-all thermal efficiencies, including all auxiliaries and losses, 
obtained from numerous addition to the three above 
mentioned, ranged between 18 and 24 per cent. The efficiency 
of the electric transmission itself fluctuated normally between 
73 and 85 per cent, although occasionally efficiencies of 93 per 
cent orded 
Elaborate comparative tests were made on the 

ing plant with an 0-10-0 superheated steam locomotive. 
different tests with loads, speeds and tractive forces, approxi- 
mately the same as those during the three trials with the 
Diesel-electric locomotive, the fuel consumption figures were 
1.87, 1.64 and 1.86 lb. per rail hp.-hr. of the fuel oil used in 
the Diesel engine, or over three much as those of 
the Diesel-electric locomotive. 

The locomotive has now been in main-line freight service for 
over two years and has proved to be very reliable. However, 
some troubles resulting from overheating of electric motors on 
long grades were experienced. The motors are likely to get 
hot at high tractive forces and speeds below 20 mp.h., 
whereas the air cooling of the motors is more effective at speeds 


later 


tect , 
tests in 


1 
: 

were rec 

; + 


same test 
At three 


times as 
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over 20 m.p.h The locomotive cannot be used continuously 
at full power at speeds less than 10 mph In some in 
stances, on very long grades, the speed had to be raised and 


respondingly reduced. Some difficulties were ex- 
perienced with motor dust strainers, which had been 
very easily clogged up with sand and oil, thus interfering with 
proper air ventilation of the motors. On several occasions it 
resulted in considerable damage caused by loosening of the 
retaining rings of the motors. 

It was feund during special trips made from Moscow to the 
Caucasus, both with the oil-electric and steam locomotives of 
the same power, that the oil-electric locomotive consumed per 
22.2 to 25.0 per cent of the amount of oil burned 


the tonnage c 
electric 


each ton-mile 22.2 to 
on a coresponding steam locomotive, thus showing a saving ot 
nt. The first figures refer to cold weather, 


778 to 75 per ce 
the oil-electric locomotive requires less fuel for the water 


when 


cooler and can haul heavier trains on account of better cooling 
of electric motors, and the latter figures to warm weather, when 
the steam locomotive radiates less heat. 

On the basis of obtained information the operation cost per 


ton-mile in Russia, including depreciation, is estimated to be 


18.0 to 25.8 per cent in favor of the oil-electric locomotive 
This checks up very well with the actual operation-expense 
sheet for the first few months after the locomotive was placed 


in service, and with the above mentioned figures for the Amer- 
ican oil-electric locomotives, if the locomotives are fully utilized. 
A 2-6-8-6-2 type oil electric locomotive has been built at the 


Putiloff Works, Petrograd, Russia, which is known as the 
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Hackel locomotive The oil engine is a ten-cylinder, solid- 
injection Vickers engine, developing 1030 b.h.p. at 395 r.p.m. 
It drives two generators rated at a maximum of 380 volts and 


1,500 amperes [The two generators can be connected in parallel 
for a combined delivery of 3,000 amperes maximum. The loco 
has ten driving axles with motors geared to each axle. 

[he axles are distributed between three trucks supporting the 
frame and the superstructure. The trucks are interarticulated 
by rigid drawbars through which the pull is transmitted without 
iffecting the body of the locomotive. Two vertical fans deliver 
he cooling air to the radiators The locomotive has recently 
been placed in service but very little is known about it. Special 
made with the locomotive showed small fuel consumption 
about 24 per cent of that of the ordinary steam locomotive. 


motive 


tests 


Locomotives with Direct Drive 


The great success of the st¢am locomotive must, to a very 
large extent, be attributed to George Stephenson’s fortunate idea 
)f a direct connection between the steam pistons and wheels. It 

therefore, quite natural that present-day Diesel-locomotive 
designers are striving to preserve the simplicity of the direct- 
driven steam locomotive for the oil-engine locomotive. In order 
to do that they have had to solve the problem of starting and, 
to a certain extent, that of speed variation. This has not yet 
been satisfactorily done, but very interesting attempts in this 
direction have already been made. 

The Borsig-Sulzer locomotive was the first attempt of this 
kind. It had a direct connection between the Diesel-engine crank 
shaft and the driving wheels by means of side rods. Dr. Diesel 
himself was the designer of the locomotive, but he did not 
seem to be fully cognizant of the inflexibility of the Diesel en- 
gine and its poor adaptability to locomotives. He tried to solve 
the problem by using compressed air for starting the locomotive 
with the train. The engine had to be run with compressed air 
until the speed of the locomotive and train reached the ignition 
speed, which for this particular locomotive was 6.6 m.ph. In 
order to supply enough starting and accelerating power a separate 
compressed air outfit had to be provided. The locomotive was, 
therefore, equipped with two Diesel engines—a main engine and 
an auxiliary engine. The main engine was a four-cylinder V- 
type single-acting two-cycle engine of 1000 m.p.h. at 304 r.p.m. 
The auxiliary engine was a vertical two-cylinder two-cycle engine 
f 250 h.p., cylinders 12 in. by 15 in., connected with a horizontal! 
multi-stage compressor; the object of this engine was to generate 
air for starting, supercharging and other purposes 

Starting by air, however, did not give satisfactory results. In 
order to obtain good efficiencies it was necessary to apply high 
rates of expansion, which resulted in low temperatures at the 
end of expansion and cooled the cylinders ta such an extent 
that ignition became impossible. Short expansions, on the other 
hand, resulted in very low efficiencies and consequently in high 
consumptions of air which the auxiliary engine was unable to 
supply. In addition to this, the crank shaft broke at the end of 
1913 and was replaced in spring, 1914, and some other parts also 
proved to be defective. The locomotive was all the time under- 
going repairs and changes; nevertheless, several satisfactory 
runs were made and valuable experimental data were collected 
but the work was abruptly stopped at the beginning of the 
world war. During the war the locomotive was scrapped 

Two designs of direct-driven locomotives of considerable size, 
embodying the Still principles of starting, have recently been 
worked out in detail, and at least one locomotive is at present 
under construction in Leeds, England, at the plant of Messrs. 
Kitson & Company. Another was to be built in France at the 
works of Schneider & Company in Creusot, but for some reason 
the work has been temporarily postponed. The Still engine is 
a combination of an oil engine with a steam engine, the steam 
being generated in a separate boiler by the waste heat of the 
oil engine, and being expanded in the oil-engine cylinder, on the 
other side of the piston. The boiler is placed in communication 
with the water jackets of the engine cylinders, and thus both 
the cylinder jacket heat and the exhaust gas heat are utilized 
for steam generation in the Still engine. 

The Still engine, in addition to its low fuel consumption, 
offers a very good combination for train starting, steam being an 


ideal fluid tor this purpose. Of course, if the engine has not 
been run before starting, it becomes necessary to heat the boiler 
with a specially provided oil burner in order to generate steam 


for starting. However, in so doing the cylinders are warmed 
up, ignition is facilitated and starting on oil is rendered much 
easier. The presence of a boiler on an locomotive 
may prove to be of great value, as it offers a large amount of 
stored and available energy, especially with the oil burner in 
operation, which can be utilized on heavy grades and in emer- 
gencies, even though at the sacrifice of fuel economy. There 
are, of course, disadvantages to the system 
The Kitson-Still is sl 


oil-engine 


locomotive is shown in one of the illustra- 
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cycle type, and has eight 
g a tour-crank shaft placed under- 


red to a jack shaft The boiler is of 
difed fire box The outside 
the oil engine; the inside ends are 


Che cylinders are 13% in. in diam- 
\t 450 r.pm., which corresponds to a 


m.p.h., the crank shaft horse-power 1s 
mbustion sides, and about 1000 on both 
Nall tractive torce it this speed 


the action of steam on the inside 


stons [he starting tractive effort is 
f 200 Ib. per sq. in. The estimated 
156,800 Ib., that is, 157 Ib. per horse 

d almost the same as in ordinary 
eel arrangement is 2-6-2; the weight 
adhesion factor is thus 4.5. The 
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rm conditions of traffic, the Still lo 


vassenger through trains, may run for 


with very little steam, and that 
is being generated by waste heat from 
\ great advantage f the Still loc 
f cooling arrangements 
comotive is placed in service, presum 
will be an event of the greatest im 
ne locomotive development. The doubt 
ntages and disadvantages f the Still 
as soon as test results are available 
vat ed witl keer interest bh c 
Discussion 
S [his paper is impressive as to 


| 


he world is making in the develop 


' ' , all 
long lines more or less parallel 


he last 100 years in the develop- 


comotive, and those of us who have 


1ore than fond of the steam loco- 
feel a strong affection for it, begin 
fact that the rivals of the steam 


inroads on her field This is not 


is progress. The extent to which 
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this progress is developing is a wonderful compliment 
to the energies and to the ability of the designing engi- 
neers of this and other countries. I can't refrain from 
calling attention to the fact that we all need to be on our 
mettle to see that the steam locomotive is not entirely 
left out of the running. 

Mr. Fetters: The development of the Diesel locomo- 
tive appears to embrace two fundamental problems: The 
development of a suitable prime mover and, it being 
necessarily a constant speed or nearly constant speed 
engine, the development of ways and means for con- 
verting that energy at constant speed into the necessary 
varying torque required by the variable speed of the 
vehicle 

The former problem is undoubtedly well under way, 
and a great many types of Diesel engines are now being 
developed suitable for small powered locomotives 

The weight per hp. is an important problem. The 
old Diesel engine developed a horsepower for 100 Ib. of 
weight or more, and naturally would not be very useful 
for this new problem. But in Germany I saw Diesel 


engines that were operating successfully at 4.4 Ib per 
hp Chey were developing aircraft Diesel engines that 
they « xX pec ted would reduce it to 2 2 lb pel ] p lhe 


Imore engine is a notable example, being around 


11 to 13 Ib. per hp., and is a successful type 


bear 

\ great deal remains to be done in the development 
ot a suitable prime mover, for this reason \t the pres- 
ent time, for the present size of engines, the clearance 
diagram limitations will not permit building oil engine 
ocomotives in the sizes required in this country. If you 
lay down one of the latest successful 1,000 hp. Diesel 
engines on your vehicle, and see where it comes on your 
clearance, you will be surprised, because it just about 
takes up all of the room that the American clearances 
now permit 

\s to the transportation problem, it 1s even more 
serious. Mr. Lipetz explained the many 
transmitting the power of the engine to the rails, in- 
cluding the mechanical, hydraulic, electric, compressed 
air, compressed steam, and compressed exhaust gases. 
[hey all have potential possibilities, but I was much 
surprised when in Europe last fall to find that the Ger- 
mans, particularly, seem to think that the electric trans- 
mission is not the ultimate solution of the problem on 
account of its extreme weight and extreme cost 


prop ysals of 


But in looking over some of the proposals they had 
as a substitute for electric transmission, such as the 
Schneider hydraulic transmission, and the Krupp clutch 
drive. I concluded that the electric transmission was 
far out in the field. It is notable that in our country 
nearly all of the units so far proposed and built have 
been on the basis of the electric transmission. Ulti- 
mately, the electric transmission will win out on account 
of its great flexibility, its fair ratio of conversion of 
power, and the fact that we all thoroughly understand 
it and know how to take care of it. 

I think Mr. Lipetz’s paper is a wonderful paper. 

Professor A. J. Wood (Penna. State Colle ve): We 
sometimes forget that in the development of a new line 
‘f power there are a great many steps that lead up to 
the final completed machine. 

Che subject of gas engines is new compared to the 
subject of steam engines. We must not forget the fact 
that the gas engine itself, independently now of its spe- 
cial application to rolling stock, is in the state of flux. 
We cannot say at the present time that the gas engine 
is as complete a development as the steam engine, taken 
as a whole. 

\t the present time there are many radical and impor- 
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tant developments on the way in the development of the 


ul engine. Until the atomization and mixture of the 
tuel has been developed, we will not have reached 
the highest efficiency in this type of engine, and, 
in that we are limited the same as we are in 


conditions. If we can 
fuel, but not exceeding 
there is going to be a still 
locomotive, and therefore 


the steam engine to temperature 
secure more heat with the same 
the limits of temperatures, 
creater efficiency of the oil 


Report on Locomotiv 





he locomotive and car 
lighting is presented by the com 
with the following comment: 

“The introduction of the body 
suspended generator, some years 
ago, brought with it several impor- 
tant advantages as regards 
simplicity of generator suspension, 
truck conditions, method or pro- 
cedure of applying the axle pulley, 
tacilities tor mspection, repairs, etc 
Che committee has kept in touch 
the progress of the art in this 
tion and has found a rather 
ward mounting 


report on 


mittee 


safe ty, 





with 





nner 


the 





W. E. Dunham decided trend t 
Chairman tf the axle pulley, ior body sus 
pended generators, at the center of 
i he axle, thereby aligning the belt 
long linal center line of the car. This arrangement 
ed irit the application of the pulley to the 
ixle, better facilities for making inspection and repairs and ap- 
preciable increased belt life at little or no increase in the cost of 
upplicatior [he tendency appears to be strongly in the direc- 
e gt il widespread use of this form of 
plicati 1 because of the advantages accruing, its fur 

be ‘ raged 


Photometry of Headlights 


: xperime have been conducted during the past year or 
vo with a view developing a more convenient and satis 
\ rT y method photometric measurement of electric head 
ghts facilitate comparisons between different makes of equip- 
, ment when purchases are made upon a competitive basis and to 


enable any railroad readily to check equipment in active service 
results of the experiments have not been very en- 
experiments are, therefore, being continued 


the 


ing and the 


Axle Generator Specifications 


: [he specifications for axle generators, outlined in the manual, 
are in need of general revision. It was found impossible to 
complete this work for inclusion in this report. The revision 
is. however, now under way and it is expected that formal 
report may be made at the 1928 Convention 

Revision of Section H of the Manual 
“Section H of the manual is in need of complete revision 
The existing text is not well arranged and in a number of in- 
stances the meaning is not clear. A general revision has been 
undertaken and is presented herewith. In preparing this revi- 
sion, the scope of the work of the committee has been grouped 

Hy under four general subjects: Locomotive, Car, Motor Coach 


and Street Railway Lighting 
, “The last two subjects have not, so far, been touched upon 
by this committee, but it is expected that there will be activity 
in these directions in the future. In the preparation of the 
4 revisions, herewith, it was found desirable to treat certain 
subjects, such as schedule of incandescent lamps, dimensioning ot 
less minute detail and more 








glass reflectors, etc., in more or 
or less independently of the code of recommended practices 
‘ These subjects are classified as appendices and reference is made 
% to them in the code ee 
4 ‘The revision of Section H, herewith, includes the following 
oy items 
& 
" \ Code mmended practices relating te ocomotive lighting 
B) Code of recommended practices relating t ar | ght 1g 
C) Appendix A Outlining in detail the existing method of phot et 
f locomotive headlights If and when a more satisfactory metho 
} ne meth will he ered as a s . te for ¢ existing 
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in the comparison of the oil and steam our principal meas- 
ure is a measure of temperature rather than of pressure 

It is a limitation, at the present time largely metallur- 
gical, at which we must stop, and the developments 
which are now going on promise a greater per cent of 
increase in efhciency of the oil engine as applied to trans- 
portation than is possible with steam. Therefore, we 
must, of necessity, try to produce still greater results in 
the steam locomotive 


e and Train Lighting 





pendix B Dimensioning of reflectors electric headlights 
f dimensioning described is such that glass and metal r 
fectors may be directly compared and the membership is urged to insist that 
n anufacturers list their dimensions, as outlined 


Appendix C. Schedule of incandescent lamps for 


method 


locomotive, car 





otor car and street railway service 

‘The revisions, herewith, have been made with a view t 
implication and clarity. While the wording of the code has 
been changed in many instances, no material change has beet 
made in the intent and purpose of the code, except as follows: 


“Center Drive for axle generators has been recognized 
the preferred form of application. Other forms of drive may 
and probably will be required in some instances. Such forms 
drive are not prohibited in the revised code 

‘The voltages for locomotive lamps have been modified by 
changing cab lamps from 33 volts to 34 volts, and headlight 
lamps from 32 volts only to 32 volts or 34 volts as desired 
These changes are suggested by reason of the fact that some 
systems of train control employ voltages too high to permit the 
use of 32-volt lamp 

‘It will be noted that no revision the specifications for 
axle generators is offered. This is due to the fact that these 
specifications are now in process of revision. When this work 


is completed these specifications will be included as Appendix D 


“In view of the above, the committee recommends the with- 
drawal of all of Section H of the Manual and the substitution 
therefor of the revised Code of Recommended Practices and 


this report 


Definition of the Words “Lamp” and “Light” 


Appendices, 


accompanying 


“Considerable confusion has occurred in the work of this 
committee through the indiscriminate use of the words ‘lamp 
and ‘light.’ The committee has accordingly adopted for its 
use the definitions noted below and recommends that these 
definitions be accepted and used by the membership 


“The word ‘lamp’ shall mean the device, consisting of fila 
ment, bulb, base and other parts that is the source of or which 
generates light 

“The word ‘light’ shall mean the fixture complete, including 
the lamp, reflector, housing, etc.” 

The report proper consists of specifications for locomotive 
lighting and car lighting. Except for a few minor details all 
of these specifications have been published previously in the 
manual of the Association of Railway Electrical Engineers and 
are therefore not included herewith 

The report includes also three appendices. Appendix A 
lines a method of photometering locomotive headlights and con- 
sists for the most part of a description of an improved photo- 
meter table. Appendix B covering dimensioning of headlight 
reflectors is included in the manual of the Association of Rail- 
way Electrical Engineers. Appendix C follows. 


out 


Schedule of Incandescent Lamps 


Locomotive LicntinGc Service 


Watts Voltages Bulb Base Remarks 
34 S-14 Medium Cab 
15 34 S-17 Mediun Cab 
*4 2 or 34 P Mediun Head light 
*10 Por 34 P.25 Medium Head light 
250 2 or 34 P-25 Medium Head light 
**250 34 G-30 Medium Head light 


*The 100 watt lamp in inside frosted is now being furnished 





is expected that it ll. in the near f supersede both the 60 watt 
and the 100 watt clear bulh lamps 

att 1 xatt lamp in G-30 bulb is being superseded the «came ! 

>9¢ hall 

Ts I | SER F 

Watts \ ages Bult Bas R 1 

° 64 PS-1¢ Medium 

. 4 (,-18 Med 

. 64 PS-1l¢ Med 

® 














B | 
Me 
PS Me 
P Me 
. 4 PS.2 Me 
i ‘ i It 
ede th above s . and 
, ’ I BR Re s 
4.17 Me 
4-19 Me 
\ Me 
Me 
‘ Szs 
| Numbe ] h 
y 64 D 
r : T'a 
Ir 4 | 
Inte hd. it 
{ ¢ i/asi 
) 7 I 
Inte und It 
{ 4 Ir and hd it 
au 
‘ SER 
\ \ Bul Rase Remarks 
S-17 Me 
S-1 Me 
] S.2 Me 
l S-24% Me 
12 G-18% Medium llead light 
l G-18% Medium Head light 
] P-25 Medium Head light 
l ] P-25 Mediun Head light 
gg gar ax verall lengtl are tor s¢ 
if / 
Ar \ I B c Ren arxs 
4 Vi at (In series with 23-w hd. It.) 
4 I Miniature (Im series with 36-w. hd. It.) 
M ature (In series with 56-w. hd. It.) 
Re Miniature (In series with 94-w. hd. It.) 
The la hedule are for use five in series on 525, 550, 
¢ ( f ( t circuits and should invariably be so ordered 
Che report is signed by W. E. Dunham (chairman), Chicago 
& North West L. Minick, Pennsylvania; E. Wanamaker, 
Chicago, Rock Island & Pacific; E. W. Jansen, Illinois Central ; 
4. E. Voigt, Atchison, Topeka & Santa Fe; E. Lunn, The 
Pullman Company d H. A. Currie, New York Central 
Discussion 
Mr. Tatu In the committee's report it is noted 
that no reference made to voltage regulation. We be- 
lheve that vel important that definite limits, both 


maximum at minimum, should be prescribed for ail 


steam pressures as specified by 


conditions 


the committee We suggest that the voltage be allowed 
to rise from a normal of 32 to not exceed a maximum 
of 33 It minimum of not less than 30 
volts be permitted [his is a total variation from min 
imum to maximum of nearly 10 per cent which should 
be easily met by a first class modern turbo-generator and 
that this regulation should be maintained by the rail- 
roads 

Lf the tage lowed to decline below certain limits 


ps will result, in train control ter- 





[he mmittee apparently has made no effort in con 
with the manufacturers to determine upon a 

indard hea Case We believe it important that 
this phase f the subject should be developed with a 
view to the final development of a standard headlight 
which. with certain minor variations, would meet 





We agree with the committee that it is important to 
limit the number of different sizes of ball bearings, but 
ap! irently the ommiutter has not developed this subject 
with the manufacturers. For example, all of the three 
leading makes and types of turbo-generators in most 


ther than those specified by the com- 


‘ ; cs is< 

miuttes The Keystone type 832 machine is equipped 
with Nos. 207 and 206 bearings The Pvle-National 
MQ-6 is equipped with No. 307 bearings. The Pvle 
National E-3 is equipped with Nos. 308 and 310 bearings. 
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Che Sunbeam R-4+ is equipped with No. 306 bearings. 
Possibly the committee might be able to develop this 
subject more fully with the manufacturers with a view 
to finally arriving at an agreement, 

Under the heading of classification and marker lights, 
paragraph (a), it is not clear just what the committee 
has in mind. Possibly what they intended saying was 
‘If electric classification and marker lights are used they 
shall be applied as required by the A.R.A. code of train 
\s written it may be implied that electri 
heation and marker lights shall be applied. In addition, 
it may been the committee's thought that so-called 
white “back-up” lights should not be used. We believe 
that the committee should re-word this to make its mean 


rules classi 


hav - 


ing ciear. 

Under the heading of wiring, the committee recom 
mends the use of metal conduits. Our present standard 
practice is to use open wiring in the cab for both head- 
light and train control circuits. Our 20 Class P 
locomotives were equipped with metal conduit for all cab 
wiring. Comparison should be made as time 
between the cost of maintaining the wiring installation 
in conduit with that of open wiring. 

We are approaching the time when it might be best to 
segregate the Locomotive Lighting Committee from that 
of Car Lighting on account of the fact that the locomo- 
tive headlighting equipment is the source of energy for 
train control operation as well as the lighting of the 
locomotive. As new problems, such as electrical inter- 
ferences, voltage regulation, must be dealt with, we be- 
lieve that shortly the problem will have assumed such 
proportions as to necessitate the appointment of a com- 
mittee to deal exclusively with the matter of electric en- 
ergy supply on the locomotive. 

\ separate committee could be provided to report on 
electric car lighting which matter is much more nearly 
standardized and there are fewer problems to solve than 
is the case with electrical equipment on the locomotive 
where operated in train control territory. Most of the 
men now on this committee are those with specialized car 
lighting experience. The personnel of the committee 
might, therefore, be revised for next year and their work 
segregated as above outlined. 

Mr. Purcell: The personnel of that committee is such 
that it is not necessary to increase it and put on locomo- 
The committee will look over the list of its 
will 


last 


foes on 


tive men 
members and if it is felt necessary or 
add probably an electric headlight man. 

G. W. Rink (C. R.R. of N. J.): In paragraph (c), 
it is mentioned that the steel inlet at the turbo-generator 
shall be of in. iron pipe. The tendency today is to 
go toward 34 in. pipe. Has the committec any 
preference as to the location of the generator, whether 


advisable 


Stated 










































“The Toronto,” the Second Locomotive in Ontario Built by 
James Good, Toronto, in 1852-53 
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the smoke box or on the fire box head of the cab? Mr. Dunham: There is absolutely nothing in this 


Our practice has always been to locate the turbo-genera- report which is new 
on the smoke box, but we are now gradually trans- had right along. 


r changed from what we have 


erring the generator to the other position. The report was accepted. 


Relation of Locomotive Development to the Cost of Operation * 


By W. H. Winterrowd 
Vice-President, Lima Locomotive Works, In 














A; ideration the relation- boiler with a large firebox and a large grate area The first 

ship of the modern locomotive t recognition of the value of this combination was evidenced years 

e volume of business handled and igo when the narrow firebox between the frames was super- 

to the direct cost of operation of seded by the so-called wide firebox Locomotives continued t 

ur railwavs takes on added signif grow in size bringing about ever increasing demands upon the 

ance if prefaced by a brief study boiler and firebox. To meet this growth and provide the neces 

f g This study boiler capacity, the firebox and grate area were again 

de ‘§ important ged [his increase was made possible by the introduction 

™ ' during the 0! the two wheel trailer truck to carry the additional weight 

- years. with but a slight Railroad operation continued to demand more and more power 

increase in main trackage, the rail- rom the locomotive A point was reached a few years ago 

wavs have handled a vastly in- when it became impossible to further increase axle loads u 

creased volume of business. Of out- rder to provide the necessary boiler capacity Locomotives 

standing significance is the fact that were being built with grate areas as large as weight limits 

trains steadily increased in weight would allow but these were already being worked at such high 

W. H. Winterrowd ind moved faster. In other words, rates of combustion, and at the expense of economy, that the 

the railroads produced more gross “imit to turther power increase was definitely located in the 

miles per train hour, an increase irebox [he solution of the problem was t again increase 

il 1925 amou! ted te 123 per cent over 1906 and 574 per = i ol the hrebe x and grate area. Such a iocomotive was 

er 1916 built with the increased weight carried on an additional trailer 

[his remarkable increase in gross ton miles per train hot axle [his resulted in the four wheel trailer truck 

power output is due to a number of factors ng which When the limits of the four wheel trailer truck, firebox and 

nay be mentioned grade reduction, improved signalling, im grate area hae eventually reached, as the; will be, by ever 

“ proved terminal facilities, larger cars and larger locomotives aa a demands of operation or by the Rig aa gre ol 

he |} motive has played the most important part in this urning low grade fuels, the next step may be a still larger 

crease. Year by year it has grown in size and capacity. hrebox and grate area, the weight of which may be carried by 

With each increase, heavier trains resulted. This growth in SIX wheel trailer truck 

size of motive power continued until a few years ago when At the present time, there are nearly three hundred locomotives 

property restric ti ns made further increase impractical in service Or on < rder, in both freight and passenger service, that 

' Fat Becton eume men tee ty focused eer Gah pannel re equipped with large fireboxes, the weight of which is 
nS, HOV » Was 0 Us increaseG power ai carried by four wheel trailer truck 





locomotives ‘were designed and built 


set the pace for still further and more intensive railroad opera 
These locomotives without increased weight on driving 


+} , 


that since then have 


| Moving pictures were introduced here to illustrate how low 
combustion rates produce economical boiler performance, and 
how large grate area increases boiler capacity, keeping the 








wheels are capable of greatly increased power output with @ 2024 working range well within the economical range of boiler 
emarkable increase in economy of operation efficiency. The pic tures showed that for the ordinary Mikado, 
The table which follows shows the remarkable progress in the normal range of operation includes the sharp dri p in effi 

motive development that has taken place since 1921. Here ciency near the point of maximum capacity of the boiler 

ve will see the large increase in horse power output, or the Editor] 

bility to produce more gross ton miles per train hour Phe [o produce higher drawbar horsepower output, recent de 

teady increase is impressive, particularly so when we note signs of locomotives all take advantage of using steam moré 
e grea ncreased fuel economy that has accompanied it expansively coupled with high boiler pressure. Several methods 


: , f obtaining this objective include: two-cylinder limited cutoff 
crease i i nit Fuel Con- yl 1 cutoff 
Increase in Horsepower and Decrease in U arrangement with high boiler pressure; three-cylinder simple 


sumpticn, 1921 to 1925 arrangement, in which limited cutoff is sometimes used; three- 





ht 
Cylinder Lb. coal cylinder compound arrangement with high boiler pressure, and 
my ai two-cylinder compound arrangement with high boiler pressure 
Mika + on “er The first method, now represented by 145 locomotives 
71006 67 8 service or building, is to increase the cylinder power by limit 
= ing the cutoff and raising the boiler pressur: This has the 
t change t : a ee effect of slightly imcreasing tractive force at starting and the 
ad men and locomotive builders have approached the idvantage of raising the drawbar horsepower at operating 
blem of increasing the usefulness and efficiency of the loc speeds in proportion to the increase in pressure 
tive from different angles, but all are aiming at the same [Moving pictures were here introduced to show how limited 
esults—the production of maximum power with the lowest cut-off and high boiler pressure accomplish this power increase 
st of operation Certain fundamentals of design are now in without increased weight on drivers, and how marked steam 
ise bv all the builders. These are: high boiler capacity with economy is also effected.—Eniror.] 
w combustion rates: high cvlinder capacity and economy in It follows that if less steam is required to produce a giver 
e of steam. and refinement of design to increase power capac amount of work, there will be a reduced demand upon the boiler 
and decrease the cost of maintenance The boiler with the large grate area can produce steam mor 
High boiler capacity with low combustion rates demands a economically than one with a small grate. We thus have th 
—$$—$$—$ -- - - ombination of reduced demand upon the boiler and increased 
a me + ae Bagg whey * a geek paging eo efficiency of combustion. Just what this combination means 
ne. mye on old’ Was them, teen es,—-Editor fuel economy is shown the table 





Influence of Low Combustion Rates and Cylinder Economy on Fuel Consumption 


Equial horsepower Equal coal consumptior 

Lb. steam Lb. dry coal Coal Lb. stean 
Hr per hour per hour per hour per hour Hr 
1 400 40.500 4.751 6.000 48 





M 1 ¢ ) 47. 10 6.000 42 














































1 hioh 


1 high ler pressure results in 

neans mcreased piston thrusts in a cyl 
e distribution of these thrusts within 
ul stress and cool running pins was 
rm articulated or extended main 
w in use on about 200 engines in 
lesign has the advantage of distributing 
tf axles and two pairs of boxes and 


approximately 





locomotive has made 
ind most exacting kind of servic 
Che original brasses are still in her 
xamination imdicates the brasses ars 
ind the locomotive is continuing her 
lace 
xtended type of main rod reports a 
and an average life of 24,000 miles 


uinst 15,000 miles per set on a stand 
rdinary rod arrangement and a piston 


It is 





easy to see what this means 
nec 
ylinders illustrates how reduction in 
cre ised boiler capac ity Last steel 
‘ tive permitted a saving i 
ght when put back into the boiler 
t Cast steel cylinders have tl 
greatly simplifying and reducing th 
i nae econ damaged t 1s i 
tac wi make for marke 
ere re iré i tactor i edu 
cart l re prop wedge heig 
rod, pin and driving box maint 
vheel trailer trucks permit maximun 
ninates the necessity of stopping 
the time at water stops wher 
leaned The articulated tour-wheel 
idvantage of transmitting the drawb 
e center line of ve track I 
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Relation to Cost of Operation 


Locomotives built along the lines illustrated in the preceding 
scenes have been in operation long enough to show how they 
will affect operating costs 


One railroad reports a number of modern two-cylinder switch 


gines in service with high boiler pressure, limited cutoff, feed 
water heaters, and a tender booster. This road states that not 
only do these locomotives produce more power and make pos 
sible the handling of a greatly increased number of cars but do 
it with so much economy that the saving in fuel alone will pay 
for the first cost of the engines in seven years. Is power like 
hat a good investment? 


Another road with highly modern switch engines has made a 
careful study of the cost of operation and states that the modert 
power has decreased the c of handling cars 19% per cent 
his includes wages, fuel, locomotive repairs, and ,engine hous: 
expense. Due to improved design, material and workmanship, 
the maintenance costs on the basis of cars handled have been de 
creased 40 per cent. Fuel consumption has been decreased 37! 


yst 


per cent. These savings brought about by the introduction of 
these modern locomotives have resulted in earnings at the rat 
{ 58.7 per cent on the investment. Is such motive power a 
ood investment Would you hesitate long to invest money 
that would safely bring such a return? 

In order to give you a picture of what the modern super 

wer locomotive will do and how it is related to the cost « 
peration, a detailed study was made upon a particular road 
where quite a number of such locomotives are in regular service 
[ call attention to the fact of many engines in regular service 

that the results will not be confused with the performanc: 


‘ 
iny particular individual test 


Relation of Modern Freight Power to Cost of Operation 
I ig nt of work on a division 100 miles RK 
Annual traff 2,435,000,000 gross ton-miles 

T raft per da 82,200 gross tons 



























i! xp 
ulditi 
eased 
ed +} at 
f then 
water eat 


resentation ot 


ver Doxes permit access to the 

x throttle without the expense ot 
noke box plates and netting. Smoke 
rol of the engine, which reduces 
decreased driving tire wear. Dome 
ble repairs to steam pipes and throt 
the boiler. Large capacity tanks 

| permit passing water plugs whet: 
the cost of boiler maintenanc« 

im without forcing Maintenance 1s 
ire not forced and which are worked 
the front end and accessible from 


ite inspection and insure easier and 
ill kinds simplified and properly 
ere it is accessible with minimum 


1T vs ‘ 
nul st | rt 


other factors that mak« 
Their use has been so well 
this kind, a mere enumera 
[These include Type E superheaters, 
ted steam for auxiliaries, syphons 


Improving the Locomotive Boiler by Research 









Super power ( 
locomotives l motives 
Average train load 1.53 148 
Trains per day <3 . 
Train miles per day 4 35 2 
Number of locomotives dail ; £9 
Cost t peration ) 342,474 $ 4 
Gross saving 3's9 
This date, which ts summarized in the table, is the result of 


intensive study of the railroad’s operating figures over a 
of three months and covers all factors of freight train operating 
results and their Comparisons are all made on the 
f actual performance. They show that increased power output 
and increased economy result in greatly decreased operating 
costs. The train load increased 33 per cent, the average train 
speed 7.4 per cent and fuel consumption decreased 18.5 per cent 
The cost of maintenance decreased 35.2 per cent, and operating 


period 


costs. basis 


expenses per 1,000 gross ton-miles were cut 25 per cent. In 
this particular case a saving of $764,598 per year is being 


accomplished. This is six per cent on over $12,700,000, which 
principal amount would buy almost three times the number of 
locomotives that are required to do the work. If transportation 
is the life blood of this nation, modern steam locomotives are the 


red corpuscles of that stream 





By Lawford H. Fry 


Metallurgical Engineer, 


Standard 


Steel Works Company 
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The Mechanical Division has as 
ne of its main purposes co-opera 
tive study and research directed to 
the betterment of railroad motive 
power The paper is, therefore, 
planned to show how research can 
he directed to extending existing 
| wledge of the locomotive boiler 
\\ this in view the fundamental 
) f combustion and heat 

ster ire surve ved The bound 

es f existing knowledge ar 

l ut und indi ations gi en 

w these boundaries may be 

nlarged and the benefits that might 
xm ted 

t the steam produced is con 

; 11 hoiler efficienc 





is measured. Study of locomotive boiler efficiency dates back 
to the earliest days of the locomotive. Pambour in 1834 
reported tests showing that each pound of coke fired evaporated 
from to seven pounds of water. Soon after this it was 
recognized that the amount of steam produced per pound of 
fuel—that is boiler efficiency—depended on the rate of firing, 
the efficiency falling off as the rate of firing was increased. A 
number of tests on this subject are recorded in the earlier 
liter but our more accurate knowledge of the effect of 
rate of firing begins with the publication of Dr. Goss’ experi- 
ments made on the first locomotive testing plant at Purdue Uni 
versity The general relation between overall boiler efficiency 
and rate of ration was shown, but the information was still 
not detailed to permit the separation of heat pro- 
I absorption, which are the components of 
This more detailed study first 


hve 


ature 


ope 
sufficiently 
and heat heat 
over-all 
possible fn 


testing plant at the 


duction 
the efficiency 


be ime 


1904 when results from the Pennsylvania locomotive 
Since 


St. Louis Exposition were published 





























few tests made at the University of Illine 1S, and the exten- 
ve series of tests made by the Pennsylvania Railroad at Altoona 
provide information which throws much light on locomotiv: 
boiler performance. From these tests it is possible to draw up 
mplete heat balances for each locomotive boiler tested. Typical 
ulances at i 1 i peratior ire give il Table | s 
i tter f I Strat These bala sepa te eat t 
l d into five items 
H . 
I he se le the ‘ g | 
a ead at Gtndunell : 
+ Heat he i t xide, CO 
Heat the escape t fuel. The last t ems togethe 
I ‘ reasor imperfect 
l additio1 to the ve items of the heat balance is above 
contains two further columns giving respectively the 
ency of combustion and the efficiency of heat absorptior 
ese are discussed below, combustion being considered first 
Combustion 
efficiency combustion will be determined by th 
f combustible, including CO, which escapes from the 
rebox without having combined with oxygen, and this will 
pend on the mechanical conditions under which the fuel and 
e air enter and pass through the hrebox In the cas I al 
el, for which exact numerical information is most abundant 
1 which is therefore used as a basis of discussion in what 
llows. it is found that at low rates of combustion from five t 
per cent of the fuel a1 d about 25 per cent < { the xygen 
will escape from the firebox uncombined At high rates of 
nbustion the percentages will be reversed and approximately 
) to 25 per cent of the coal and about 10 per cent of the oxy 


Table I—Heat Balances and Efficiencies of Combustion 
and Heat Absorption 


Heat balance 


Heat lost 





: Heat By By heat By Efficiencies 
fired itilized ex n the By escape —--' 
per sq. in pre ternal smoke pr ot Of Of heat 
i x radia box ducing unburnt or absor] 
rR € stean t gase co el, stior t 
} pe ent er cent er ceT per ent er cent pe ent pe cent 
x 9 7 ] 5 4¢ 5 4 2 
‘ 7 4 “< 
4 2.¢ 70 220 es 4 
‘ ‘ 1 2.23 17 86.1 as 4 
g 297 1.61 j Ré¢ g 
2 s lé 12 _ ; “ 
4 1 73 14.8 R4 R4 
- - ‘ el 1 7 » » 
4 S 
= Q 4 é & R4 
74 4 4 2 18 7 7 ¢ ~ 
¢ 4 64 1.¢ 1 >) 23.8 74.6 a4 5 
® 4 167 2 77 g 
2 x 24.2 72 2 N 
4 2.5 7 ‘ | 
& 2 1.4 27.6 70.9 83.2 
4 7 2 04 30.7 67.5 & 
, 4} 2.3 4 1 68 g 
4 + 55 
1¢ ; g 1.58 1 8 
7 { ) 7.6 2 
“ 2 7 42.8 $ 8 
10 ¢ & 4 ~ 
fail to combine The loss by production of CO usually 
ears only at high rates of operation and even then is gen 
erally not more than one or two per cent 
When efficiency of combustion is measured by the heat pr 
: ae 
ed ¢ xpressed as a percentage ot the heat in the coal fired, 
is found that in all cases the efficiency falls off as the rate 
mbustion is mcreased 
This drop in efficiency of combustion as the boiler is forced 
higher rates of operation is largely due to mechanical 


nditions which prevent the carbon and the oxygen from 
into contact and remaining in contact under circum 
‘ 


rth £ 


staces favorable to their combination \ certain lengt 
ime is required for carbon in the solid state, to combine with 


1 
; 


xvgen, and therefore a certain duration of contact is essentia 
complete combustion 

This necessity for prolonged contact between carbon an 

xvgen is one of the factors which makes firebox volume of im 


rtance Combustion in a locomotive firebox at a high rat 

eration is by no means confined to the grate. Part of the 

primary processes of combustion take place on the grate, th 
, : 


r lumps of coal are heated there and volatile matter is 
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with flame in which combustion is taking place lr} volatile 
gases and much of the finer,.coal are burned in suspension 
between the grate and the flues, so that the larger the rebox 
ime and the longer the flame-way,.the better is the opportunity 
I mbination between the oxygen and the carbot 
Phe rebrick arch is of value in. promoting. efhcier f 
mbustion because it maintanis temperature and increases the 
ng the flame-way In stationary boiler practice recent 
nstallations provide greatly increased firebox volumes, and rates 
peration are commonly measured in terms of coal fi [ 
foot of fhrebox volume Ir locomotive boiler practice 
r 1S¢ f combustior hambers is a practical recognitiot t 
I é f fireb me, but omparing rates of fir 
FIG 1 
Lrriciency OF Comausrion In RELATION To Grare AREA 
Ano Firt-Box Vowume \Witw Biruminous COAL 
JOO% | 
r 
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Fig. 1—Efficiency of Combustion in Relation to Grate Area 
and Firebox Volume with Bituminous Coal 


almost universal practice to do so in terms of coal per 
square foot of grate area per hour. The evidence on the 
subject is not entirely conclusive, but leads to the belief that 
with high volatile bituminous coal, firebox volume is of mort 
importance than grate area in determining th 
bustion; but that with semi-bituminous or | 
irea must be taken into account and must | 
large to avoid an unduly high intensity of draft through 
grate Further investigation of the value of firebox volume in 


iard coal the grate 





locomotite boiler design is highly desirable Che test results 
plotted in Fig. 1 show that with high volatile coal as fuel the 
grate area in a given boiler can be changed materially without 
iftecting the capacity or efficiency of the boiler Three series 
I tests were run with the same boiler, the grate area being 
different in each series. In Fig. 1-A the efficiency of combustion 
plotted against the coal fired per sq. it. of grate per hr. and 
three lines result, one for each series. It is evident that the 
amount of coal fired per sq.. ft. of grate does not by itself 
etermine the efficiency of combustion. In Fig. 1-B the same 
results are plotted, but here the efficiency of combustion is 
plotted against the amount of coal per cu. ft. of firebox lume 
On this basis the results from all three series fall on a single 


hat 


line, showing that I l I 


with this boiler and this fuel a given amount 
{ coal per cu. ft. of firebox volume produces the same efficiency 
f combustion no matter whether the grate area be 29.6 sq. ft 
or 55.5 sq. ft Additional, though not quite such i 
evidence of the importance of firebox volume is given by the test 
results exhibited in Table II and Fig. 2. Table II gives the 


uations connecting the efficiency of combustion and the coal 


hred per sq ft. of grate These are derived from tests with 
number of different locomotive boilers of various designs 

} . . . . vr S 

urning Pennsylvania bituminous coal These equations give a 


straight line relation between efficiency and rate of firing 


e corresponding lines are drawn in Fig. 2-A with th ote 


+} 


















RAILWAY AGE June 11, 1927 































red it il per sq. ft. of grate. In Fig. 2-B the lines for face and therefore not available for raising the temperature ot 
hown transformed to measure the firing § the gases According to the Stephan-Boltzman law for radia- 
rebox volume. This latter method tion, if the firebox were completely filled with an incandescent 
e less divergence among the lines body of gas radiating under idea! conditions, the heat absorbed 
ed tending to confirm the view that for per square foot of receiving surface per hour would be pro 
ng bituminous coal the firebox volume portional to the difference between the fourth power of the gas 
fer to t grate area as a measure of the capacity temperature and the fourth power of the temperature of the 
Further experimental study of the question 
: ! = — 
be expected to give information of value in enabling loco- 
boil be still further improved Table III 
A “per Heat radiated Heat radiated 
Absorption of Heat by Radiation Ten per sq. ft., Temy per sq. ft., 
; leg. I B.t.u. per hi deg. F B.t.u. per hr 
by combustion a part is taken up by 1.40% 18,200 > 100 67% 
nd the remainder escapes as sensible 1,45 20,500 ) 40 
] ) 22,8300 2 } 
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7 P i I quare f »f receiving surface at v “my 
from formula 
SERIES — R I ‘ t 4 

i Heat radiated i¢ - — 
1000 000 
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; I ire of radiating gas in deg. F. absolute 

- | | | | [oo eo | | ie 1¢ a t f receiving surface in deg. F. absolute 
| lemper: receiving surface assumed 391 deg. F 8 leg. a 
RATE OF FIRING PER SQUARE FOOT OF GRATE AREA PER HOUR j solute 






60-1 20__ 30__40___ $0.60 70.40.90. 400g ao__saa 





































| | a Tee Sel Oe receiving surface (see Table III) Examination of a num 
| ber of locomotive boiler tests in the light of this statement 
zy ‘ 4 1 a Ss + — leads to the belief that the heat transfer in the firebox is g 
erned by a law of this kind. It seems necessary, however, t 
44 introduce a corrective factor to bring into account the fact 
that at low rates of combustion the incandescent body of gas 
— does not fill the firebox so completely as it does at the higher 





It is believed that further study will give a reliable rule f 











i 
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i " - _ 
the rate of transfer of heat in the firebox. This is important 
; / as providing a correct method for determining the evaporative 
ilue of firebox heating surface. Consideration of the data 
: t t t t = f 1 on which the foregoing conclusions are based indicates that th 
FOOT OF FIRE BOX VOLUME PER HOUR evaporative value of hrebox heating surface depends on the 
50 4— 6---8-_ 0 —1 id 6 0-80-82?) 9-96 4885 rebox temperature, which in turn depends on the relation be 
=a tween rate of heat production, weight of gases of combustion 






and area of firebox heating surface 
Fig. 2—Additional Tests Plotted from the Results Tabulated With a given rate of heat production and a given weigh 
; hat hye } + 
in Table II a 
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of gases the firebox temperature must be such t 
radiated at that temperature together with the heat carried by 
























the gases at that temperature is just equal to the heat pri 

' e sn « The heat absorbed is transferred duced An increase in firebox heating surface would throw 
the heating sur! mn two ways, by direct radiaticn and matters out of balance unless the firebox temperature were 
ve gases of combustion Transfer by reduced The original temperature would maintain the rate 
idiation takes place mainly in the firebox, and probably trans f radiation unchanged so that the increase in firebox sur 
the firebox mainly that by radiation. The amount of face would increase the total heat radiated. Since the amount 

Ans e given case by direct radiation can be f gas carried heat, which is dependent on the temperature, 
ated if 1 umount of it produced, the weight of gases would not change, the total heat taken out of the firebox would 
mbustion and the firebox temperature are known. From _ be increased without an increase in the heat produced which is, 
we t and temperature of the gases the amount ‘of heat f course, impossible To maintain a balance an increase in 
box can be determined, and this will be rebox surface must be accompanied by a drop in temperature, 

it rably less than the heat produced The tl lowering the amount of gas carried heat The lower 
radiated direct to the firebox sur- temperature will give a lower rate of radiation per sq. ft., so that 





Table II.—Efficiency of Combustion in Relation to Rate of Firing 






Efficiency of combustion Efficier f combus 
in relation t« in relation to firing pe 
‘ Gra Fire box firing per sq. ft. of grate, cu. ft. of firebox volume 
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though the total heat radiated will be greater with the greater 
surface, the increase in heat radiated will not be in proportion 
to the increase in firebox surtace. 


Information available at present allows the foregoing state- 


ments to be made with confidence, but knowledge f this im- 
portant subject is by no means complete and research would 
undoubtedly produce valuable results 


Transfer of Heat by Gas Convection 


tion 


The general problem of the transfer of heat by conve 


from a gas flowing through a flue has been studied by many 
experimenters By combining the results of a number of these 
studies a formula has been developed to give the drop of tem- 
perature as the gas passes along the flue See Table I\ This 


is a double exponential formula and shows that the temperature 


irop along the flue depends on the temperatures of gas and of 
flue, on the flue dimensions and on the rate of gas flow in the 
flue It has been used with success to estimate the general 


condition of heat transfer in locomotive flues and will give a 
high degree of accuracy if the method of determining or esti 


mating the flue wall temperature is perfected Fig. 3 and 
Table IV show the results obtained by using the formula to 
compute the temperature drop along the boiler flue. The 


rate of temperature drop is shown for two cases in which the 
only difference is the rate at which the gas flows through the 





flue One case has a rate of gas flow corresponding to what 
might be expected in a locomotive boiler at the maximum rate 
of operation, while in the second the rate of gas flow is half that 
f the first. In passing 20 ft. through the flue the gas tem- 
perature, which is assumed to be 2,600 deg. F. on entering the 
Hue in both cases, drop to 625 deg. F. under high power conditions 
and to 545 deg. F. when the rate of gas flow is halved. This 
agrees with the usual experience that as the rate of operation 1s 
reduced the smokebox temperature is lowered rranslated 
into terms of heat taken up from the gases of combustion 
these temperatures show that the amount of heat given up by 
each of the 300 Ib. of gas flowing at the high rate is about four 


Table IV—Heat Drop Along 2-In. Flue by Formula 





W | f gas With 1501 f gas 
ng through flue per hr flowing through flue per hr 
DD ( Heat Heat giver Gas Heat Heat given 
tance . ; p per | ten rried up per It 
along gas 1 ¢ ] t gas tror 
t gas entram t ture t gas, entrance of 
I B.t flue, B.t.u leg. | B.t.u flue, B.t.u 
17 gg 2.25 1 
‘ 4 1. oe 4 ) 
7 74% 
7 s 
. 1,134 28 424 
{ . 468 
468 g 4 
$ 545 2 574 
7 79 47¢ ) 
The « t g t take as 2 leg if : th flue wa 
te erat I 
The te t t s; 2 the equatior lolog I +) Mx 
lolo r2/t 
g (T2 
Where “lolog” means logarithm of the logarithm of a number 
Tl is absolut per at any point and T2 is the absolute 
gas ter ure at a nt t along the fluc 
M sa ett lue amete te gas flow 
: lance Ww I s 
zg M I 
z (B 
A W is the Ib. flowing per } through the flue 
P is the s flue in inches 
s ti s in inches 
+ ! +h, , lL, * ) " , lL, 
per cent less than the amount given up by each pound of gas 
j 1 | : . 
low rate Put the other way round the heat taken from 
each pound of gas at the high rate is 96 per cent of that taken 


up at the low rate of gas flow, but as the total weight of the 
’ ; 


total amount of heat taken up is increased 
the proportion of 192 to 100. Doubling the rate of gas flow 


gas is double, the 


very near loubles the total amount of heat transferred from 
the gas to the flue. The heating surface of the flue is. of course. 
the same in both cases This is an extremely important pro- 
position Among other things it shows that if half the tubes 


in a locomotive boiler were plugged and if it were possible to 
maintain the same total amount of gas flow as before, thx 
doubled rate of flow in the remaining flues would increase the 
activity of heat transmission to such an extent that the evapora 


tive power of the boiler would be reduced by only about four 
T 


per cent. It becomes evident therefore that the major factor in 


determining the evaporative power of the flues is not the area 
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of heating surface they offer, but the amount of gas that can 
be taken through them. In an actual locomotive boiler working 
at high power it would not be practicable to plug half the tubs 
and still maintain the same total rate of gas flow. The in- 
crease in draft required to move the same amount of gas through 
half the number of flues would be prohibitive. It is, however, 

matter of fairly common experience that a considerabie num- 
ber of flues can be blocked up without reducing the capacity 
at all proportionately Applied to, the superheater flues, the 
formulas which have been used to find the curves of Fig. 3 show 
similar curves, but with a slightly more rapid drop of tem- 
perature. This would indicate that the gases emerging from 
the superheater flues would have a slightly lower temperature 
than the gases which come through the plain flues. In view of 
the higher steam temperature in the superheater pipes this is 





| FIG. 3 
Temperature DeoP ANDO HEAT ABSORPTION 
zeoo°e | | | Aztowes 2m Bonee'fiue 
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Fig. 3—Chart Showing Temperature Drop and Heat Absorp- 
tion Along a 2-in. Flue 


exactly what nught have been expected, but there ts me 
xperimental evidence im its support 

ihe formulas as at present established are of value in show 

ng how heat transfer by convection is affected by the various 


tactors, rate of gas flow, temperature, diameter and length ot 


fue l apply them though, at present, it is necessary 

make certain assumptions as to the relatiye distribution of gas 
between the superheater and the plain flues, and also as to 
the wall temperature of the flues. Further research to throw 


more light on these points would make the formulas of still 


greater value in analyzing locomotive boiler design 


Before leaving the subject of heat transfer it may be noted 
hat the transfer by convection in the flues is to a certain extent 
dependent on the transfer by radiation in the firebox An in- 


crease in firebox surface while increasing the heat taken up 


by radiation reduces the temperature at which the gases enter the 


; j } j f Aen ‘fi 
flues and therefore reduces the heat available tor absorp ry 
convection 

, , , -_ 
If the total efficiency of heat absorption that is the total heat 
taken up by the boiler expressed as a percentage of the heat 


] the 
produced, is studied it is found that in any given boiler the 
eat absorption is only slightly affected by the rate 


: 

emeciency oO! 
of operation, the variation between minimum and maximum 
power being usually less than four per cent Actual values of 
ption depend on the boiler design, 
5 to 85 per cent at maximum power. 


' 
; 


he emeciency of hea abs 
und show a range of trom 
To complete the survey of the boiler in action attention must 
be given to the conditions under which the air for combustion 
is supplied Since George Stephenson’s time the locomotive 
ished by the use of the exhaust steam 


r 
I 
/ 





boiler has been distingt 


from the cylinders to draw the air for combustion through the 
re. Though the method has often been criticized as theoretically 
ineficient its simplicity and practical advantages have main- 
tained it in universal ust In spite, however, of the fact that 
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Discussion : 
( \ Sel Locomotive Firebox Company) The 
locomotive testing plant at Urbana was utilized some 
ears ago for obtaining the data to determine the rela 
ve value motive service of various grades of coal 
[he report is included in the 1917 proceedings of the 
Fuel A , ’ Py ' n+ 
ue \ssociation, and some ofl the data comes well to 
hand in checking over some of Mr. Frv’s statements as 
regards combustion and heat transfet 
hese tests included a series at medium firing rates 


ibout 52 Ib. per sq. ft. of grate per hour and at higher 
112 lb., the fuel being run-of-mine, nut, 
grades of screenings, thus covering 
ery general conditions by taking the averages of per 


Thus the proportion of the firing rates was more than 
2.15 but the average firebox tem 
rates were only increased about 18 
ver cent. Where did the extra heat developed at the 
¢ Fry gives the answer that heat trans 
fer in the firebox is mainlv that by radiation 
Further study of the data shows that at the high rates, 
the total evaporation was increased 80 per cent and its 
total temperature 7 per cent, the balance being loss due 
to the higher rate in increased stack loss and slight in 
crease of front end temperature. 


W give the impression that heat trans 
fer is entirel y radiation, as the firebox gases although 
increased only 18 per cent in temperature do contribute 
somewhat by convection to firebox evaporation, and al- 


together by convection to the heat transfer in the flues. 
Doubling the rate of flow very nearlv doubles the total 
transferred from the gases to the flues 


am I 
I am gla the same statement in this paper and 
its truth is evident from the tests referred to. With the 
coal rate more than doubled, requiring increased air fort 
combustion, at etting it, as shown by increased draft 
readings, the lumes of gases was likewise increased, 
wit! further increase of temperature of 18 per cent 
due to evaporation and superheating for the higher rates 
of combustion and output 

It is rather interesting to note the figures of the drop 

10 ft. of flue length, as 545 deg. and 625 deg. F. re 
pectively for the single and doubled rates of flow. It 
so hamnens that the averages for the tests above referred 
to are 549 and 626 deg. F.. being the readings of front 


nd temperatures with 21 ft length of flues. The for- 
mula from which Mr. Frv’s figures are derived assumes a 
» 600 dee. F. temperature of the gases entering the flue 

[he average firebox temperatures of the tests at 
Urbana were 1887.5 deg. and 2224.3 deg. F. respectively 


~ 
nediun il | high hiring rates 
; ts ran from 2.087 to 2.518 deg. F.. 2.337 
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deg. F. average in the firebox : about 1,500 dee. F. at the 
flue sheet and about the same figures for the front end 


is stated in the report, the flues being 20 ft. long. 

\ curve much flatter than shown on page 16 of the 
report would be produced under both of these condi- 
tions. It is of course very difficult to obtain flue gas 
temperature readings, except in the front end where 
there is a mixture of the gases from the superheater and 
non-superheater flues. Judging from front end and 
furnace temperatures on record, a typical curve of drop 
f flue gas temperatures would begin with a decided 
drop from that of the furnace, due to the change of 
method of heat transfer and absence of radiation; this 
drop continuing for the first foot or two, then flattening 
but with considerable pitch for approximately half the 
flue length, in which the main transfer of heat from the 
flues is accomplished. The curve then flattens more, as 
in the last half of the flue length there is a more slowly 
decreasing rate of transfer as the spread between the re- 
spective temperatures of the gases and of the water sur- 
rounding the flues gradually decreases. 

H. H. Lanning (A. T. & S. F.): There should be 
some relation established between the grate area and 
the firebox volume. Of course this ratio, if it is posst- 
ble to arrange one, will vary for different fuels and dif- 
ferent grades of fuels. I would like to ask Mr. Fry if 
any consideration has been given to the development of 
such ratios or if they are possible ? 

Mr. Fry: I want to emphasize the fact that I was not 
arguing for firebox volume as against grate area. I was 
trying to point out that we do not know enough about 
the relation between firebox volume and grate area, and 
that it would be very desirable to have some further 
accurate experiments which would give us a law for that 
relation. 

T. W. Demarest ( Penn.) : 
which occurred to me. In the first place, what should 
be the weight of the bridge in the flue sheet? What re- 
lation has the spacing of the tubes to the heat trans- 
ferred from the tube to the water which must pass up be- 
tween the tube banks? Is our staggered tube spacing 
today, which has not been changed for years, the advis- 
able spacing? Should we go a step further’? Should we 
use a combination of staggered spacing with vertical 


There are some questions 


clear passages? 

Besides proper tube length or tube ratio, we have got 
to think of something else, and that is whether the pas 
sage of the water by the tubes through the tube bank is 
sufficiently rapid or in sufficient volume to permit the 
proper taking up of the heat which passes through the 
tube wall ? 

The position today in stationary practice is that the 
maximum utilization of the heat of combustion is 
through adding additional radiant heating surface. It 
does not seem to me that the present firebox design with a 
large cross-section area and a large combustion cham- 
ber is so designed as to permit you to make the maxi- 
mum use of the radiant heat. 

\. I. Lipetz: The question of spacing the tubes has 
heen tried and tested, and no results have come out of 
this trial simply for the reason that the question was not 
followed up to the end. It is true, as Mr. Fry said, that 
the locomotive boiler is not well known. But why is it? 
Because the American railroads are not fully taking the 
opportunity of making road tests. There are several test- 
ing plants in the United States. The Altoona testing 
plant gives valuable information which is being used on 
this continent and abroad, but other testing plants are 
not big enough to test the present dav large locomotives. 
Nevertheless the railroads could test locomotives, if they 
would simply agree to test them under the same con- 
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ditions as in some European countries. I do not want 
to create the impression that I am opposed to testing 
plants, but I know that it is not easy to build a testing 


plant. It requires much money, and much resistance 
must be overcome before a testing plant can really be 
put in service. But to test a locomotive on a road and 


get information sufficiently accurate in order to know 
all about the locomotive boiler is an easy matter. 

This morning, I mentioned that when the Russian 
government built the oil-gear locomotive, they tested it 
very thoroughly on a testing plant. They were not satis- 
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fied with that, and tested the same locomotive on a long 
piece of track with uniform grades under constant con- 
ditions. They obtained figures which were in agree- 
ment with data obtained on the testing plant. 

This proves my contention that road tests under con- 
stant conditions, when the railroad is fortunate enough, 
or, better, say, unfortunate enough to have very long 
erades, can be made accurate enough for railroad use. 

If a railroad has sufficiently long stretches of either 
uniform grades, or levels, they can make sufficiently 
good tests until it is in a position to build a testing plant 


Report on Locomotive Design and Construction 





Your committee has, during the 
year, given consideration to the fol 
lowing subjects: 


Standardization of fundamental parts of 


ocomotives 

Rail stresses under locomotives 

Use of three-cylinder locomotives versus 
two-cylinder types 


Provision for expansion of locomotive 
boilers on the frames; also firebox supports 

Exhaust steam injectors 

Advantages and disadvantages of boiler 
pressures higher than 200 Ib 

Development and use of oil-clectric loco- 
motives 


Standardization of 
Fundamental Parts 
of Locomotives 











H. T. Bentley 


Chairman 


Realizing that the scope of the subject could not be covered 
in a single year’s work, the committee has limited its work 
this year to the standardization of driving, engine truck and 
trailer axles of steam locomotives, together with such features 
of wheel and box construction as are interlocked with the 
standardization of axles In its investigation, the committee 
attempted to gather information from a large number of repre 
sentative railroads in the United States and Canada, as well 
as from all the locomotive builders, but was only partially suc- 
cessful. However, the information obtained is sufficient to show 
that any standardization of fundamental locomotive parts for 
existing locomotives is practically impossible. The committe: 
has, therefore, proceeded to outline standards which they be 
lieve could be consistently followed in the construction of new 
power. We have also endeavored to limit the number of differ 
ent axles to the smallest number that can be made to meet all 
requirements 

The committee feels that it is good engineering practice to 
design all axles and boxes so that the bearings will be uni 
formly loaded as a result of piston thrust, as well as weight 
carried on the axle. The designs recommended therefore show 
frames and seats for springs and spring saddles located centrally 
with respect to the bearings 

Information received shows a wide variety of practices with 
regard to the relative diameters of wheel fits, journals, and 
centers of axles. The practice of making wheel fits slightls 
larger than journals, centers, or other adjacent parts of the 
axle, is almost universal and is recommended because it has 
proved effective in preventing the origin and development of 
progressive fractures within the wheel fit, where they are difh 
cult, if not impossible, to detect by inspection. Reduced or 
tapered center axles are used by some roads for driving and 
truck axles which have bearings between the wheels. Other 
roads appear to favor driving and truck axles with straight 
centers, rough-turned to the same diameter as the journals, for 
the reason that trouble has been experienced on account of fail 
ures occurring in the reduced diameter centers. It is felt by the 
committee that the elimination of all unnecessary offsets or 
changes in section is an important step in the prevention of pr: 
gressive fractures. The committee therefore recommends that 
driving and engine truck axles, having journals located between 
the wheels, be of the straight-center type except that the di 
ameter of the axle between journals may be reduced to cor 
respond to the nominal diameter of a new journal minus th« 
limit of wear allowed by the road using the axle 

Many roads follow the practice of tapering the centers of 
trailer axles which have bearings outside the wheels, the tapered 


centers of these axles being proportioned substantially in ac 
cordance with the standard practice for car axles It is noted. 
' 


however, that when boosters are applied to trailer axles, the use 


of the straight center axle is universal and since some of the 
roads favor the straight-center axle under all conditions, th 
design submitted shows straight-center axles for all trailer trucks 

The practices of the different roads with regard to the applica 
tion of collars on the ends of trailer axle journals vary widely, 
the roads replying being about evenly divided between the 
collared and collarless axles. The situation with regard to the 
reduced diameter neck between journals and wheel fit of trailer 
axles is substantially the same. The committee has therefore 
made these features optional, as their inclusion or omission is 
merely a matter of machining. It is noted that most roads find 
it necessary to control the lateral play of trailer wheels by hub 
face bearings applied to wheels and boxes. The committee 
therefore recommends that the journal bearings of trailer axles 
be formed as close to the hub faces of the wheels as surrounding 
conditions will permit. This practice has the effect of reducing 
the spread of trailer truck journal boxes, as well as the fiber 
stresses in the axles 

Fig. 1 shows the practices recommended by the committee for 
driving axles. Fig. 2 lists the sizes and dimensions of driving 
axles that are recommended. Attention is called to the fact that 
only eight different sizes, advancing by increments of 1 in. from 
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Fig. 1—Recommended Practices for Driving Axles 


7 in. to 14 in, inclusive, in diameter, are proposed. It is be- 
lieved that the sizes listed can be made to satisfy all require 
ments in designing new power, but the committee has been ad 
vised of cases in which roads have been compelled to use axles 
‘f certain intermediate sizes in order to avoid exceeding limita 
tion of weight. The committee, in its future work, expects to 
keep in touch with this phase of the situation, with the idea 
ft recommending additional sizes, if such becomes necessary 
It is recommended that the dimensions of driving axles other 
than main be governed by the weights carried on the axles 
and the journal bearing pressures produced thereby The di- 
mensions of main driving axles should be governed by the fiber 
stresses produced by piston thrust unless the dimensions thereby 
arrived at give bearing pressures that are above the limits 
recommended. In such cases the dimensions of main axles 
should be governed by the weight carried on them and _ th 
hearing pressures resulting therefrom The standard driving 
wheel design adopted in 1907, as reflected by page 3, Section 
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that a joint committee be appointed, comprised of members of the 
4. R. E. A., who have already made a study of this subject and 
have accumulated considerable information in connection with it, 
the A. R. A. committee on Locomotive Design and Construction, 
and the committee on Electric Rolling Stock. The latter com- 
mittee has prepared considerable data on the subject with refer- 
ence to the effect of electric locomotives on rails 

It is further recommended that the A. R. A. give the 
authority to have additional tests conducted by some well equipped 
university, such as Purdue or Illinois, which is competent to 
conduct tests of this character, with the understanding that the 
ubove committees co-operate closely with the university selected. 
Furthermore, if the above recommendations are approved, 
previous and reports should be given consideration, as no 
doubt the committee will find this information of help in making 
and recommendations. 

When these modern locomotives should be 
used of the types mentioned, and in addition thereto, both the 
three-cylinder simple and the three-cylinder compound, and also 
locomotives equipped with 4-wheel trailing trucks. Furthermore, 
when making this investigation and tests, the different weights of 
rails and the different methods of ballasting should be considered, 
as trom observation, it would appear that this feature would 

a prominent part in arriving at definite conclusions 

The report of the subcommittee on Rail unde 

motives is signed by W. I. Cantley (chairman), A. H 


M. F. Cox and H. M. Warden 
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Three-Cylinder Locomotives 
versus Two-Cylinder Type 


It uld 


It we pertinent to give a brief history of the three 

cylinder locomotive in the United States, as it dates back at least 
1848. [The introductory historical portion of 
st? } ed 

omitted rditor 


In 1922. the 


seem 


port 1s 


this re 
American Locomotive Company converted a two 
type locomotive to a three-cylinder engine for 
New York Central. Several radical departures in design 
were noticeable on this locomotive, the most important of which 
was the use of the Gresley gear developed on the Great Northern 
in England. The second three-cylinder locomotive, a 

type built by the American Locomotive Company, was de- 

to the Lehigh Valley in October, 1923. Within a period 

r three months after it was placed in service, a number 

made which showed fuel economy, ability to 
with heavy trains, freedom from | and 


linder 8.2? 


runs were 


time 


urching 
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Fig. 3—Recommended Practices for Engine Truck Axles 


speeds, and ease in 


train under way with a noticeable 


starting, it being possible 
absence of 


vibration at high 
to get a heavy 
jerking 

Since the installation of these two locomotives, which in a 
strict sense are the real pioneers of the modern three-cylinder 
locomotive in this country, there have been, up to the present 
time, 138 three-cylinder engines built for various roads of the 
United States. Not the least interesting recent development is 
the three-cylinder compound locomotive No. 60,000,* a 4-10-2 
type, built by the Baldwin Locomotive Works during the early 
part of 1926. The locomotive was submitted to extensive tests 
yn the Pennsylvania Railroad’s locomotive test plant at Altoona, 
and is now being tested out in road service on various roads 

There are many more three-cylinder locomotives in service in 
foreign countries than in this country, Germany being in the 
the Daily Railway Age for 


*For a description of this locomotive, see 


ne 14, 1926, page 1 
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lead with approximately 2,000. In England, there are about 250, 


1 100 distributed among other countries, making a total of 
about 2,350. A considerable number of these have been in service 
from 10 to 15 years. . 

Chere seems to be no doubt, therefore, that the three-cylinder 
locomotive has some decided advantages over the two-cylinder 
design. At the same time, as in most improved mechanical 
levices, it also carries the usual disadvantages of having an 
ncreased number of parts and requiring more care in design 

d maintenance 

It would appear that improvements made in material and 
design of the crank axles have overcome the weakness of this 
detail in the earlier construction, as the modern three-cylinder 
comotives have been remarkably free from this defect, only one 
failure having come to our attention of the 138 locomotives in 
service in the United States 

For the purpose of collecting data for this report, 24 question 

ires were sent out. Thirteen were sent to roads operating 
three-cylinder locomotives in this country; three to roads 

erating three-cylinder locomotives in Europe; and five t 
prominent roads in this country that have no three-cylinder loco 
motives in operation, in order to get their views. Replies were 
received to all our circulars other than those sent to foreign 
countries, the replies to the latter hardly having had time t 

ch us. While all of the five roads not operating these loc« 

tives replied, four did not make any comments and one quoted 
everal advantages which rather appealed to them 

The number of three-cylinder locomotives in service on the 


fferent roads of this country vary from one to thirty-nine. The 
pes also have a great range, as shown in the following tabula 
n, which gives the number of locomotives for each type re 


rted, together with their tractive forces and factors of ad- 
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is brings out the fact that the three-cylinder principle can 
dapted to all standard types commonly used for modern two- 

ler locomotives, and in case of one recently introduced type, 
4-12-2, it is scarcely probable that two outside cylinders 
ld be seriously considered in combination with six pairs « 
drivers 
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ocomotives are in service as follows: Hump yard 
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Fig. 4—Sizes and Dimensions of Recommended Engine Truck 
Axles 


witching, transfer, freight, fast freight, milk -trains, express 
trains and passenger 

The cylinders range in diameter from 22 in. to 27 in., and are 
‘bviously much smaller than would be required to develop the 
same power if only two cylinders were used. This reduction in 
vlinder diameter, in addition to reducing stresses set up in ma 
chinery and frames, allows reciprocating parts to be much lighter, 
resulting in less counterbalance in the wheels, and, consequently, ir 
less dynamic augment. Where cranks are set at 120 deg. instead of 
90 as on two-cylinder locomotives, there is a further reduction 
in dynamic augment owing to avoiding the combined effect of two 
counterbalances acting at one time on either the rail or the loco- 
motive. The result is that stresses set up in roadbed and bridges 
due to counterbalance are reduced about one-third, thus per- 
mitting static whee’ !oads to be increased by a like amount. 
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Furthermore, the use of smaller cylinders not only reduces the 
leverage on main axles and crank pins, thus decreasing the 
stresses set up in these parts as well as in frames, wheel and their 
component parts, but also permits a greater cylinder capacity 
within the same overall measurement of cylinders. 

At slow speeds the factors of adhesion of the locomotives 


reported range from 4.19 to as low as 3.54, all but 17 of the 


locomotives being less than 4.0. For two-cylinder locomotives 
the adhesion is nearly always well above 4.0. The low adhesior 
is reade possible only by the use of a third cylinder, which pr 

duces a more uniform pulling torque. In any locomotive the 
adhesive weight must be great enough to prevent slipping wit! 
the maximum tractive force developed through a complete 
revolution of the drivers. The increase of this maximum overt 
the average is much smaller for a locomotive with three cylinders 
than for one with two cylinders. Hence, for a given weight o1 
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Fig. 5—Sizes and Dimensions of Recommended Trailer 
Truck Axles of the Two-Wheel Type 


drivers, the three-cylinder locomotive can develop from 10 t 
per cent more rated tractive effort than a two-cylinder desig) 
without slipping the wheels 

Restricted cutoff is in use on three-cylinder locomotives 
Europe and has been embodied in these locomotives on two roads 
in this country with satisfactory results. 

The questionnaire asked for cost of repairs on a ton-mile basi 
for three-cylinder locomotives compared with two-cylinder loc« 
motives in the same service. Four roads answered on this basis 
three on a mileage basis, and six did not answer. Of those re 
lying on a ton-mile basis, three roads report respective savings 
5 per cent, 23.9 per cent and 28 per cent for the thre« 
only 25 per 
basis, the 


t 4 
nder, while the fourth states that the repairs 
t of that of a two-cylinder engine. On a mile: 
gures furnished by one road shows 0.43 per cent increas« 

cost for the three-cylinder, and by the other road, 21.8 per cent 





The question regarding fuel consumption for three-cylinde: 
locomotives compared with two-cylinder locomotives in the same 


service was answered by nine roads, all on a ton-mile basis. The 
reports show a saving of from 3 to 18 per cent for the three 
cylinder 


In answer to the question “What per cent increase or decreas« 
in tonnage per 1,000 Ib. weight on drivers do three-cylinder loco 
motives haul as compared with two-cylinder type?” all roads 
except two report an increase of from 3 to 20 per cent. The tw 
exceptions are as follows: One road rates the three-cylinder 
the same as an equivalent two-cylinder locomotive ; another 
gives the same rating for both types on a 0.4 per cent ruling 
grade, but states that on various momentum grades up to 0.9 per 
cent the three-cylinder locomotive shows as high as 9 per cent 
increase in tonnage. 

Two of the three locomotive builders are building thre: 
cylinder locomotives, both agreeing that these engines have the 
following advantages over the two-cylinder type: 

1—More uniform torque and greater tractive force 

2—-4 much better balanced condition 

3—A more uniform exhaust pulsation, resulting in better draft cor 
tions, and slight increase in boiling capacity 

4—Lower factor of adhesion 

Roads operating three-cylinder locomotives have also mentioned 
advantages over the two-cylinder design as follows 


Increased tractive force, greater starting power, more rapid accelera 


and lower factor of adhesion. due to more uniform torque produced 

by six power impulses per revolution For these reasons they are equally 
udvantageous in switching, hump or drag, freight or passenger service 

2—-More perfect counterbalance, thus reducing stresses set up in ma 

nery, bearings, boxes, frames, roadbed and hridees, and permitting 


ncrease in weight on drivers and greater speed with better riding qualities. 
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given clearance limitations and road they have changed to a support that is riveted or studded to the 
t a utes J r . . ‘ t 3 — ~4 a and hoile r 
fy at Ase aha we Several in the group “W” also have the suffix “N” after th 
ed gross ton-miles per hour, lowe: numeral, indicating that somé@ of these waist sheets are not 
ng of fuel and water on account ittached to the boiler, but form a support for the boiler without 
erating et Shorter cuto® for & given pF any direct attachment 





The most common trouble with both guide yoke and waist 






















sts pm r mutio# exhau nozzi¢ i } 
k ssure slag & guider and heet connections has been the loosening of the rivets or bolts 
ng boiler efficiency connecting the sheets with the tee iron on the boiler and connect 
ng power to two axles instea f ing the sheets with the frame cross brace. To overcome this 
reasing life of parts affected trouble at both the guide yoke sheets and the waist sheets, the 

, mmittee on Three-cvlinder Locomotive following improved methods have been developed 
Signe d by Leoree Met rim k Increasing he n and size of bolts ised ! tt neg the 
1 } { } Br Oks s ts t both th trame braces and to the boiler tee 
») Riveting of extra 4 at the top and bottom to provide ditional 
Pp ; . _ . ng t the ts r rivets See Fig. W-15 
rovisions for Expansion Putting ouble set of sheets at the particular points, in ordet 
. : . ~ get double be mg areas without decreasing the flexibility Se Fig 
of Locomotive Boilers on the Frames 
' ‘ ng a on the frame cross braces so that the sheets 
itisfactorily a locomotive boiler on it , iis lip and thereby afford better support See Fig. W 

rest ince the beginning t locomotive Us f cast steel expansion plates with the flange v attached 

es built is recent vear have or to the boiler cast integral with the plate. See Fig. W-13 and Fig. G-13 
s . ; * . — f) Use of ust steel expansion plates with the flange cast integral 
h the plate for attachment to the frame crossties, as we us to the 

See Fig. G-13 and 13 
‘ Deoubl the bolt bearings by using two plates riveted together 
wo angles on boiler See Fig. W-10 

A pplicatior f a sheet between the bottom of the tee iron on the 
‘ ur j ‘ t tne ‘ the frame crosstie } y placir g ae al mesicde the matir 
7 1 welding it to the bottom of the boiler tee See Fig 








































> Use of a st steel tee fitted to the proper rad s and att nea t 
; th boiler, with the leg of the tee machined with a ledge so as to fit 
- ° Ts edge of the expansion sheet: the lower end f the expansion sheet 
having machined fit to the frame crosstie This method provides full bear 
ng of the sheet, both top and bottom, and the sheet can be e i 
This looks like an exceptionally good method See Fig. W-9 
Ir ne ses, ! idition to the guide yoke expans sheets, 
have been introduced between the guide yoke cross ba und the 
. attached at the bottom to the guide yoke cross bar and at the tor 
ket on the boiler This provides additional support betw € 
. ~* ‘ e yoke ur the boiler, and also helps t support he guides see 
Fig. 6~—Back End Connection Between Frame and Firebox, fig «4 
‘ k Another group shows columns at the outer end of the guide yoke 
Design B-3 : port rea ing frem the euide yoke to brackets on the boiler Ir ne 
As they are attache to both the guide yoke and to the boiler, with 
- , flexible connections, which allow expansion This is reported | tl ] 
size and ¢ apacity added some dith road using it as being very satisfactory, but they only report its intr 
lesigning supports of suthcient stability tion during the year 1926, so that there may be further developmetits 
: F , ; h xpan - f the boiler nnection with this device See Figs. G-14 and G-16 
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1 opit is locomotives have grown in size and capacity. In . er ’ 
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a ee » ensidie 9 > oF -| the —— FF 4 -1> 
\ ‘ if the t ‘ ns back of the guide yoke or back of th ol ad , 
} nnort ‘ wal y -4-5— 5-— 5 a ah s— Ss —35-4- 
v Vane Gee - 4 _ m4 o LIVETS COUNTER SUNK 
F.” is shown the connection between the frame 4 AS SHOWN 
the front end of the firebox 





‘Im oroup “B.” ic shown the connection between the frame Fi8- 7—Back End Connection Between Frame and Firebox, 
the firebox at the back end of the firebox Design B-9 







p “S ire shown boilers with expansion pads on 
ese expansion pads are also used on boilers with , .. - , — . 
, 1 , wilers. The earlier use of this form of attachment was in cot 
betwe the frames or directly over the frames 
; nection with smaller boilers. 





er date than those marked “F” and “B.’ 
shown crossties which rest on the frame, 
locomotive firebox together, in most 





lo counteract this trouble, several improvements have been 
developed rhey are shown on the different drawings, and are 
as tollows: 















use acti upport for the grate bars, and in a measur 
rting the back et f the boiler under the firebox _ (a) Cutting away of the bottom leg of the tee iron so as to make 
- ‘ . ' th flange more flexible where it comes in contact wit ne boiler > 
(st 1 \l represents a spec ial connection used on Mallet Figs. W-1. W-2. W ail others . a ith the — - 
lat | 1; ion . . ¢ . ; 
with lateral sliding action, the front end b’ Introduction of a reinforcement in the form of a liner inside of 
engine trame the oiler shell at the top and of the tee iron or angle iron connected 
, , , ‘ia a to the boiler See Fig. G-10 
‘y we have used a sulnx, the letter Int ‘ 4 ; hoil } 
: " 2 ntroduction of reinforcing pads on the outside of the boiler be 
reference, the devices that are nm t en the tee iror t the boiler, and extending beyond the ends of the 
be noted that a large proportior tee iron at the top, Figs. W-11 N, W-14 and W-15, and. where the te< 
: ' iron is not continuous, extending’ beyond the tee iron at the bottom also 
tl I thon we shown are attached to the boiler , : , on —— = “Gis 
- See Figs. W . G9, G3, G-14 and G-I15. In some cases the tee iror 
ws that where the sheets are very s fastened to the beiler she as well as to this outside reinforcing plat 
t is the practice of some t See Figs. W-14 ar W-15 In other cases, it is fastened to the reinforcing 
, ‘4 ‘ n this case, a liner is placed o1 und einforcing plate is riveted t the boiler she rt 
- - : ingement is very satisfactory See Fig. G-9 
‘ wn th r > ronade : , 
iK 1] © weal ©ome road Us s dec made of inside reinforcing plates in the f f 
these guide and waist sheets ners, extending around the bottom of the boiler The tee ir conne 
hers report that the loose connex ceca . hea at an angle so that the line of contact will not 
: - ; ~ , , - wit un element f the cylindrical portion of the ler shell 
et ! t 1 ler Nas not Deen Satistactory arm } rohahilit 1 1 1 
t probs y of longit al cr I 
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See Fig. W-12 This arrangement is reported as satisfactory Notice that 
t j vets fastening the tee iron to the boiler pass all the w 
gh both the shell and the inside lining In connect 
g, as well as ir mnection with the outside plates for : 
is to be noted that the ends of these reinforcing plates are not cut 
gl t the ends t are tapered in such a way that he line 
! f the forces does not coincide with an element of the boiler 
Ar irrangement reported as satisfactory is in connection with the 
of the expansion sheet A cast steel tee is attached directly t 
eted to the be ler, but without any lining This is planed 
to fit the boiler 4 special feature of this dev s the 
th iter end hus making it more flexible, and reducing the 
f shary e « rees coinciding with an element of the boiler 
$s manner preventing a condition lable to develop ck 
$ A not n this drawing calls for a maximum thickness 
he iter et . while these ends are tapered so as to further 
the probability of a sharp line of demarkation of the forces of 
eaction between this cast steel tee and the boiler shell. See Fig. W 


t 


It is well here to call attention to the fact that on the grou] 
of illustrations marked “G” and “W,” the following information 
is show Thickness of plate, depth of plate, distance from th« 

nter of cylinder to the expansion plate. 

This is for the purpose of enabling those studying the con- 
» just how 


truction of these devices to form an estimate as t 
nuch expansion movement they are expected to take car« 
At this point, attention is directed to the attachment of the 
front barrel ring of the boiler to the front or low-pressure engine 
n Mallet locomotives. In this connection, we have prepared 
{.’ The first, Fig. M-1, illustrates 


the barre 





hree drawings, designed “! 

the connection between the floating casting attached t 
> 

f the boiler with either bolts or rivets. Fig. M-2 shows a 


liner introduced at the extreme ends of this casting in order t 
: . . ae 

reinforce the boiler at this point. Fig. M-3 shows this saddl 
ng attached to the boiler with a strap passing around tl 


asting ¢ 
boiler. The casting bears against the reinforcing piece on 
utside of the boiler and the reinforcing piece is riveted to th 

ler. This serves a double purpose To prevent wear of the 


r sheet; and also to distribute the forces of action betweet 
he boiler and the saddle at their extremities. In some cases 


these saddle castings are held in the fore and ait position by 


g attached with rods to the cylinder In some recent « 
stru ns, they are without this attachment, and so tar, have 
cee eoneshl 

T ? » > 
FURNACE BEARERS 
The next general group is in connection with furnace bearers 
we have segregated these into four different types 
; - : i 
We will refer first to the illustrations in the group marke 
» as they represent the earliest types and were used largely 
nnection with locomotives with narrow fireboxes, where 
they passed down between the frames, or where they passed 
between the driving wheels The arrangements shown in Figs 
S-1 and S-2 are for locomotives where the firebox sits between the 
— +--+ —_ +— >. 
| fat eT ny 
i bl $+ OAO+ 
ey | eos 
oe 
eae st i>" * 
+5 a = om aaaed TTT nand 
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Fig. 8—Front Connection Between Frame and Firebox. 
Design F-11 


frames This arrangement was very serviceable during th 
period when locomotives of this type were constructed 

Che link support shown in connection with Fig. S-3 came int: 
use in connection with locomotive fireboxes that reach over the 
top of the frame, but not beyond the inside of the driving wheels 
rhis attachment was used to a considerable extent at one time 
but never proved entirely satisfactory, in that it does not brace 
the boiler and frame against relative lateral movement 

There are illustrated in Figs. S-4 to S-8, inclusive, details of 


variety of designs representing boiler furnace bearers for 
locomotives where the furnace extends over the top of the fram: 
ut not beyond the wheels [hese various types illustrate th 
changes brought about by the differences in design of the other 
parts of the locomotive \ll have in mind the same idea; viz., t 





turnish the longitudin sliding movement on the frame; to 
confine the frame and boiler laterally in their proper relatio 
and to tie the frame and boiler together. Various methods 
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are used to take care of this situation. These can be readily 
understood by examination of the different drawings. The main 
feature seems to be to have a good wearing pad between th 
mud ring of the boiler and the frame so as not to wear either the 
mud ring or the frame; to provide a strong, serviceable attach 
ment between the expansion pad and the firebox, so that it is no 
lable to come loose at the points where the parts are studded 
together. These devices have proved very serviceable, and if 
locomotives were built at the present time with fireboxes s 
narrow as not to reach beyond the driving wheels, devices of this 
type would undoubtedly be used generally, but at present, they 
are used only for locomotives that have been in service for a 
long time, or for small locomotives. 

For the front furnace bearers, there are a variety of designs 


‘ 


both of the expansion plate and slide type 
Fig. F-1 represents an expansion plate between the bottom 
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Fig. 9—Front Connection Between Frame and Firebox, 
Design F-12 


the mud ring and a crosstie mounted on the frame Chis is 
reported as unsatisfactory It will apply only to light loco 
motives 

Fig. F-2 represents a sliding contact between the frame and a 
cross brace attached to the throat sheet, and resting on th 
frame. This serves to brace the two frames together, and 
prevents lateral movement between the firebox and the frames 
This connection allows fore and aft movement. The detail does 
not show that the firebox is tied to the frame. This may have 
been done, but the illustration does not so indicate. 

Fig. F-3 represents an early design of the expansion sheet at 
the front of the firebox; this is also reported as unsatisfactory 
It is noted that it does not rest on the frame crosstie at the 
bottom, but the expansion sheet rests upon and is bolted to 
brackets, pointing inwardly from each frame toward the center 
in this way making the expansion sheet itself a crosstie. The 
upper portion of this expansion sheet depends entirely upon the 
bolts to carry the load, and there are not many bolts. 

The design shown in Fig. F-4 represents a decided effort to 
secure flexibility in the plates. It is reported as unsatisfactory 

Fig. F-5 represents a sliding contact between the locomotive 
frame and a shoe attached to the front end of the mud ring 
There is a wearing pad between the top of the frame and the 
bottom of the shoe to prevent wearing of the frame at this point 

Fig. F-6 represents a sliding pad at the front of the firebox, 
bearing on the frame, in connection with an expansion sheet of 
cast steel in the form of a truss, which is attached to the mud 
ring on the front side at the center and rests upon the bottom 
rail of the frame. The cast steel trussed expansion plate is not 
ittached to the top rail of the frame but has feet bearing against 
the frame. This allows for the movement by the flexibility of 
this casting. Neither the pads on the top rail, nor the expansion 
sheet are arranged so as to tie the two locomotive frames t 
gether. 

Fig. F-7 shows a flexible sheet supporting the front end of 
the firebox. This sheet is attached to the frame through tw: 
ties one resting on the top of the bottom rail, and the other 
fastened underneath the bottom of the top rail. This sheet is 
attached to the crossties with bolts and rests against a prepared 
surface on the front end of the mud ring. This appears to be a 
reliable device, but is reported as unsatisfactory 

Fig. F-8 shows a shoe attached to the mud ring at the fron 
ind keyed to prevent relative lateral movement on the mud 1 
Through this device the locomotive frames are tied together 
Steel wearing plates are used between shoes and the frame. An 
" | 


cross 





iiling device is usec 


Fig. F-9 represents a combination at the front end of the 

















x fas ng device resting upon a frame casting, spreading 
m frame to frame, with an expansion plate which is fitted 
etween ledges on both the cast steel frame crosstie and the 


m of the mud ring. This expansion plate is also bolted top 

It is reported as being satisfactory. From appear 

ces. it offer ubstantial support and provides the very best 
nt 1 le between the boiler and the frames 

Fi 10 illustrates the use of an expansion plate at the front 

’ of the firehas [he bottom of the plate rests upon a pre- 


red ledge on a cast steel crosstie, and the top of the sheet rests 
gainst a | at ge on the bottom side of the mud ring. In 
Idition to these ledges, there are an ample number of bolts used 
ittach the eet to both the mud ring and the frame crosstie 

t ted as very satisfactory 
gs. F-1l, I ur 15 represent construction of front 
i ‘ ads resting on top of castings which 

ea 
c 





ttache fram aces Fig. F-11 shows an ad 

¢ eet } ip the vertical wear and also shows an oil 

e are good features Chis design is reported 
i vet ‘ 

Fig 12 irrangement of an expansion sheet giving 

ot reat flexibility and large supporting capacity Chese art 


sheets placed one against the other, 
icity of a thick sheet, and the flexibility 


rrangement is reported as being very 





bearer expansion sheet 


k at both top and bottom 


made 


sides to 





, ring for connections with both mud ring at 
ume | s at the bottom. The center portion of 
illow flexibility This is better than a 

, the edges, but is much more expensive 
ri tr t ni applicable to any ol the expansion 





Figs. F-11, F-13 


arrangement 1s 






nis 





f earers are shown in a group of sketches 

irk B g. B-]1 shows a device designed in the form of 
r , , t was used for light engines, in order t 
, t f the frame when jacking Expansion 
se of a slotted hole in the foot of this 





bearer in the form of a knee 
extending 





shoe is used in connection 


vit I the firebox when it overreaches the frames 
It ws t mud rings set well above the engine frame, and 
icket attached to the frames to fill the 

‘ e and the frame The brackets on the 

ther with a deep plate, which plate also 

t ther parts Chis is a very satis 

B-4 ingement of a single sheet which is 

t rection of the boiler expansion. It shows the 

portion of th et fitted against the bottom of the mud ring 

the bottom portion of the sheet fitted on a ledge at the front 


ind fastened both top and bottom with bolts 

Fig. B-5 shows a link connection fastened on the backhead of 
boiler This link is attached to a bracket with a pin, the 
falls outside of the locomotive frame. 


caring irl t which tal 
be a very stable device It furnishes no 
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more lateral confinement of the rear end of the boiler than does 
the link placed on the side of the boiler 

Fig. B-6 shows an arrangement of expansion sheets cut in 
three pieces across the engine, the outside parts reacting against 
the back spring hanger brackets. 

Fig. B-7 shows a sliding arrangement used in connection with 
the back corner of a narrow firebox. This arrangement is a 
very good’ one in that it furnishes all the needed support laterally 
and vertically, and, at the same time, allows for the necessary 
longitudinal boiler expansion It also furnishes the desirable 
wearing pad between the furnace bearer and the engine frame, 
and a secure attachment to the mud ring, offering resistance 
to any lateral movement. 

Fig. B-8 and B-10 show sliding brackets for th 
[hese are similar to a number of those that have 
n connection with the front end of the firebox These can 
rest directly on the back foot plate, or on the special pads cast 
on the rear cradle casting of the engine frame 

Fig. B-9 shows an arrangement of expansion 


rig 


















back end 
been shown 










sheets, two 












eing placed together in such a way as to get ample support 
with great flexibility. This arrangement is reported being 
very satisfactory 

Fig. B-11 shows a very wide expansion sheet at the back 
end. This expansion sheet is reinforced, both top and bottom, 
vith an extra thickness of plates. This brings about additiona! 
bearing on both at the top and bottom, thus taking care of 
he bolt and rivet bearing and shearing [his is reported as a 
very satisfactory arrangement 








FURNACE CROSSTIES AND GRATE BAR SUPPORTS 








1 


















Fig. C-l represents a furnace crosstie and grate bar supp 
which is attached to the bottom of the mud ring, between the 
nt and back ends, and is also rigidly attached to the frames 
[he arrangement is such that it makes necessary the springins 
the parts in order to take up the boiler expansion 
Fig. C-2 represents a furnace crosstie located across the 
irnace between the front and back ends. This ties the tw: 
frames together, as well as the sides of the mud ring This is 
rranged to allow fore and aft sliding movement, and tak 
care of the expansion, but does not secure the frame against 
separation from the mud ring 
Fig. C-3 is similar to Fig. C-1. It is used in nnection witl 
a very wide hrebox, and its main purpose seems to be t 
support the grate bars The arrangement is such that th 
rts have to spring in order to allow the expansi I 
i 
’ 

























































Fig. 11—Guide Brace, Design G-14 






however, both as a firebox 






iler on the frame. It serves, 
crosstie and as a frame crosstie. 

In review of the various methods employed as shown in the 
report for securing the boiler to the locomotive frame, the 
tollowing general recommendations are made: 







Waist sheets should be rigidly attached to the boiler shell 


2—Waist sheets and other connecticns between the frames and boilers of 












motives should be provided with a reinforcing liner interposed between 
he angle or “T’’ iron and the boiler shell. 

‘Furnace bearers between mud ring and frame, when used. should 

of sliding type and provided with bronze liners 

‘—Front antl back of firebox be supported with a plate as deep as 
possible to provide flexibility Top and bottom of plate to be reinforced to 

wide ample bearing area for bolts. 

5—-Where possible, supporting sheets should be machined nt na 

Ider on the part to which attached to relieve stresses s 
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The report of the subcommittee on Provision for Expansion 
Locomotive Boilers on the Frames is signed by A. Kearney 
(chairman), W. L. Bean and H. H. Lanning. 


Exhaust Steam Injectors 


The subcommittee, consisting of G. H. Emerson (chairman), 
H. A. Hoke and R. M. Brown, recommended that the subject 
be continued for further report.—Editor] 


Boiler Pressures Higher Than 200 lb. 


During the last few years, opinion has been gradually crystal 
ing in favor of higher boiler pressures for steam locomo- 
tives From present activities, we appear to be entering an 
era of thermo-dynamic improvement, similar to that brought 
about by the introduction of superheating, some 20 or 25 years 
igo, and as the latter had its greatest impetus from German 
ngineers, so, at the present moment, it appears that the Germans 
ire just now taking the lead in the development of ultra loc 
motive boiler pressures, closely followed by the Swiss 

The outstanding advantage of high pressure; namely, extra 
ivailable heat energy from a given fuel, will continue to invit 
e activities of engineers working on different lines of thought 
which will advance development toward the ultimate goal of 
what we consider today as ultra-pressure [here are greater 
difficulties to overcome in the development of high steam pres 
sures than in the development of high steam temperatures by 








perheating. On the other hand, the incentive for economy) 
day is much greater than 25 years ago 
While no serious attempts have been made in this country 
se ultra-high pressures, there are a large number of loco 
es running with the lower range of high pressures. There 
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Fig. 12—Waist Sheet Connection, Design W-9 


mewhat over 1,000 American locomotives using 250 It 
pressure, and others being constructed. As a whole, there ar: 


distinctive departures from convention in the design of these 
comotives, excepting that they are as a rule arranged tf 
mited cutofi—usually 50 or 60 per cent maximum. 
There are also a number of locomotives operating on one 
road in which a boiler pressure of 265 lb. is used. These 
re equipped with McClelland water-tube firebox boilers, but 
ther respects of conventional design. 


The use of pressures above 265 Ib. is apparently confined 
to the following examples: The Delaware & Hudson “Horat 
Allen,” using 350 Ib. boiler pressure; the “John B. Jervis,” of 


the D. & H., which will use 400 Ib. boiler pressure, and the 
Baldwin Locomotive Works No. 60,000, which uses 350 Ib 
steam pressure. Data from the Altoona test plant is now pub 
lished and shows this locomotive as having produced greater 
fuel economy than any other locomotive tested in this plant, 
nd service tests on several prominent roads appear to sustain 
tnese nhgures 

As a result of the use of higher pressures, limited cutoff 

compounding, locomotives of the types mentioned show 

orable reduction in steam consumption; in most instances 
in increase in tractive effort. 

Several other roads are at present favorably considering 
new locomotive design including steam pressures from 400 to 
500 Ib 


EUROPEAN DEVELOPMENTS 


“uropean experiments and developments in high-pressure loc« 
motives embrace a variety of ideas, some of which are a distinct 
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departure from present accepted practices Particularly are 
European engineers and railway men interested in pressures in 
excess of those under present consideration in America 

Several high pressure locomotives have been constructed and 
are under test on European railways. Some of these have in- 
teresting possibilities As no detailed information is available 
on most of this experimental equipment, the descriptions con 
tained herewith are necessarily brief. 

The “Schmidt-Henschel two-pressure” locomotive* is an un 
usual unit which was constructed at the Henschel-Sohn works 
at Cassel, Germany It is now undergoing test operation on 
the German State Railways 

[Three pressures are produced in the boiler, although but two, 


the 850 Ib. and the 200 Ib., are working pressures. The 850 
lb. pressure is superheated to about 716 deg. F. and worked 
expansively in a center high-pressure cylinder. It is exhausted 


at about 200 Ib. pressure, mixed and reheated with fresh super 
heated steam from the low pressure part of the boiler and then 
expanded in the two low-pressure outside cylinders. The low 
pressure steam is highly superheated so that the resultant 
temperature, after mixing with the steam which has been cooled 
by cylinder expansion, is at a temperature of about 660 deg. | 
a goes to the low-pressure cylinders. The final exhaust is 
through the stack in the usual manner. A feedwater heater and 
sediment separating arrangement is provided for the low 
pressure boiler, and feedwater for the high working pressure 
drum is pumped from the low-pressure boiler 

Some of the advantages expected of this design are as follows: 


if 











Freedom from scale in the firebox portion of the ler ecause ( 
the use of distilled water; the absence of fire contact sur es and the 
se lean water in the drum portion; and the lower pressure and sed 
nt separation arrangement in the low-pressure part of the boiler 
Freedom from cylinder condensation because of the reheating effect 
f th highly superhe 1 low-pressure steam upon the expanded steam 
h which it is xe as it passes to the low-pressure cylinders 
economy as a result of the inherent economy 
f reheating and compounding, and the efficient 





w from flame and hot gases to the water 


This locomotive was converted from an ordinary three-cylinder 
locomotive developing originally 1,800 hp. In its present high 
pressure form the output is 2,000 hp. No operating data i 
dicating the efficiency obtained is as yet available, but your 
committee is in correspondence with Henschel & Sohn, also th 
German State Railways, to develop this data. We have learned 
in a general way that the results of preliminary tests are very 
encouraging 

Buchli Locomotive—Another development worthy of attention 
is a high-pressure locomotive designed by Dr. Buchli and built 
by the Swiss Locomotive Works, Winterthur, Switzerland. The 
boiler is a water-tube type developing 800 Ib. direct pressur« 
nd is equipped with feedwater heater, superheater and air 
preheater 

The engine is very unusual, being a small high speed three 
cylinder, horizontal, uniflow type with poppet admission valves 

- | 





the cylinders are only 10 in. diameter All parts are enclosed 
nd run in oil, including filter, force-feed and oil cooler. It is 
geared to the drive wheels with two to one ratio gears and 
ing a complete unit, can be removed as such from the locom: 
tive [he exhaust pipes or passages from each of the thre« 
ylinders terminate in a “Y” formation so that each exhaust 
impulse will produce an ejector effect on the two other cylinders 
and thus reduce the effective back pressure 
Some advantages Dr. Buchli is striving for, and: from indi 
cations of tests may attain, are: 
High overall efficiency 
Low first cost, and reduction of wear and cost of servicing throug! 
e of small light weight reciprocating parts 
Ability to operate at a high cutoff point It will start loads at 27 per 
ent, shows good indicator cards at from 9 to 12 per cent, and operates 
s lv ? . per cent cut - 
+—Elimination of dynamic augment as counterbalancing f evolving 
rts only re ured 
S—lLow adhesion factor because f the welve ses pe evolution 


t ve wheels 


In preliminary tests this locomotive is reputed as showing 
a net efficiency of 11 per cent and a smooth performance me 
chanically. The Buchli design as a whole represents a marked 
departure from conventional design, both as to boiler and 
machinery, and illustrates the boldness of European locomotive 
designers. 

Maffei Turbine Locomotive—Still another development of a 
different character is the Maffei turbine locomotive built by 
|. A. Maffei of Munich, Germany, for the German State Rail 
ways. This locomotive develops 2,500 hp. and was designed 
to haul heavy express trains at an average speed of 62 mph 
The design is particularly adapted for high speed. 

The turbine is mounted at the front and is geared to a jack 
shaft from which the final drive to three pairs of drivers is by 
side rods. The exhaust steam is condensed in two surface typ 


For descriptior this locomotive see the Railwa fge for Tune ¢ 
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Mechanical 
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turbine 
324 Ib 


x tyre 


pressure 


uivanced exampl 
t the several means 
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using 
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Swedish design 

railways of tha 

it country Th 

a boiler of cor 

upon a framing and 

forward part of the locomotiv: 

the adhesive weight The turbine 
mounted upon the tender 
ve and geared to the wheels there: 

7 this motive 

hose mentioned in the descripti 
ive, the variation in being 


locomotive 


1 ‘ 
wheel 


ntages of type of loc« 
design 
eneral principles 

made with 
given being 


turbo and 


pounds 


tests were 


motives, ngures 


77 Ib 
; ; ' 
lowest x ; 


with the lowest 
coal consumptiotr 
favorable on 


American locomo 


turbo 


shows a 
would be a 


performance 
saving in 
less 


irison 


latest examples of 


such as the Krupp and 
be adapted to the use of high pres 


and test 


e—This locomotive as now being 
maximum output of 2,500 hp. and 
The boiler is constructed similar 
marine boiler, that is, with top and 
with water tubes Construction of 
completed until tests of the present 
locomotives are completed 
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tion of turbine locomotives which 
of high steam pressures, some factors 
advantages 
adapted 
com 
much 


seem particularly 


I 


wel 


n considera 

1 adapted to the use 
t nsidered which counteract to an extent th: 
therefrom. They at present 
to high speed passenger service, are relatively 

lesign and construction, and the first cost is 
an conventional designs. In Germany this increase in 

as been found to be about 80 per cent, although develop 

reduce that figure somewhat. If the economies ex 

e realized, the first cost may become 


mportance 


s be ( 
seem t be 


[wo locomotives of the piston 
Machine Builders to the 
These locomotives are reported by Dr 
State Railways to have characteristics 
boiler pressure, 1,422 Ib he boiler 
drum containing I 


type ar¢ 
designs ot 


Wagner 


about as 


Loether Locomotive 
built by the Berlin 
Loeftler 
German 
2,500 hp 
sists of a high-pressure 
superheater 
Saturated steam is pumped from the drum through the 
heater coils, 25 per cent of the steam going to the engine 
cylinders and the balance returning to the boiler drum, wher: 
t is injected into the water. Here it gives up its residual heat 
to the water; generating saturated steam which continues on 
through the cycl The steam used in the cylinders after per 
forming its work is condensed and the water returned to the 
boiler Hot combustion gases come in contact only with coils 
or boiler containing steam. A fuel economy of 45 per 
cent is anticipated, compared with usual conventional 
In addition to the examples cited, other high-pressure ex 
perimental locomotives are under construction, but concerning 
little information is at present available 
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PRESENT AND Future Locomotive DEVELOPMENTS 


There are greater difficulties to be encountered in the con 
truction of high-pressure water-tube boilers and their 
working apparatus in the case of locomotives than in stationary 
particularly in the matter of space limitation, yet un 
some of the knowledge gained in the higl 
experimentation can be made use of 
with locomotive work 
In connection with design and construction of locom 
using high-pressure steam—there are two major problems which 
must be given due consideration and study. They are First, 
ans of producing the high-pressure steam, viz.; the boiler 
various associated appurtenances; and second, the ap 
for working or using the steam, whether 
wr turbine, and its various associated or connected parts 
is necessary that we feel our way, try various ideas an 
select those that survive through their natural 
There is requirement which must not be over! 
of reliability. The ability to move the traffic over th 
road at all times and under all conditions, good or adverse 
Che fire-tube boiler now in general use is reliable, compact, 
low in first has great evaporative capacity in relation to 
space occupied; and in addition it has the advantage of great 
energy storage capacity which is of value on account of the 
sudden fluctuation of demand upon the motive unit 
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Table I—Tabulation and Specifications of Oil-Electric Locomotives 
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I S eve limited mewnat D reas € €Xcessiv 
ckness and weight of sheets required tor g essure, this 
the reason tor adopti t wa tube princi m 
cent experimental unit lhe gener il use I higher 
pressures which seems inevitable spells the doom of the 
staybolted surfaces; and, with our staybolt troubles 
( l € sor to see it pass The Brotan, McClella 
M é nd « r boilers a indicative of the trend towar 
ter-t [hese boilers operate under pressures of 250 1 
$00 It Higher pressures than the vill compel a still rthe 
plicat t the water-tube boil pring st he exte ot 
l @ the ell and re tubes 
y steels will assist in the reductior i 
tation as is apparent by the use of nickel steel on som 
in Pacific locomotives whereby’ it was possible to in 
: steam pressure from 200 to 250 lb. with no increase 
ickness of the boiler shell, firebox sheets and diameter 
ivs 
Controversial ideas have been expressed as to the maximum 
ressure practical to use in the ordinary stayed type of firebox 
ese centering | ly on a pressure of 250 | as a limit 
setting somewhat this arbitrary limit, it is noted that two 
ropean locomotives previously described are using pressures 
285 | und 324 lb., in boilers of ordinary construction. These 
the Ljungstrom and Maffei turbo-locomotives. These are 
urse smaller than prevailing American equipment, and the 
ssures indicated are lower than those now contemplated by 
nany des gners 


tion with the construction of water-tube boilers for 


motives, some difficulties may be encountered in keeping 


ibe connections tight, and it is more difficult to construct a 
gid unit such as is required in locomotive work, than is the 
use with conventional type of boiler. Some loss in heat storag: 


upacity will result from the reduced volume of water under 
pressure, but this may be compensated for to an extent by more 
flexible steaming capacity. 

One difficulty which may present serious aspects in connection 


with the high-pressure boiler lies in the very general use of 
intreated water. With the high temperature used this may be 
serious and washing and cleaning may become burdensom¢ 
Boilers so designed as to obtain a rapid circulation will avoid 
much of this difficulty. The use of condensing as on turbo 


comotives would, if practical to apply to our large uhits, prac 
tically solve this difficulty Experience with the Brotan, Mc- 
Clellan and Muhlfeld water-tube firebox indicates that scale 
rmation, cleaning and inspection, does not present the diff 
lties that were expected and it is possible that with reasonably 
good water, difficulties along this line will be minimized 
Many conceivable arrangements may be suggested for the 
working or expansion cycle of a high-pressure locomotive. 
The use of high-pressure steam and multicylinder design tends 
to improve the construction through the use of smaller parts 
and the greater possibilities for work production of high-pressure 
steam The multicylinder construction reduces the necessary 
adhesion weight on account of more uniform torque action, this 
ipproaching to a certain extent that quality which is quite 
aracteristic of the turbine 
[Turbine locomotives have some interesting possibilities, al 
ough those built so far in Europe do not exceed 2,500 hp 
being of smaller capacity than would be required for general 
service in America The designing of a condenser for turbine 
locomotives of 4,000 or 5,000 hp. might present quite a problem 
Proper superheating will, of course, be important, but rather 
than add a high initial superheat, it seems preferable to use 
derate initial superheat, expand the steam in more than on¢ 
stage, and reheat between stages Losses from condensation 
uld be reduced and the superheating between expansion stage 
would be effective because of the greater temperature difference 





t time between the steam and the furnace gases 
Your committee does not feel that the present-day development 


her pressures offers opportunity to suggest any recom 





lations, and desires this paper to be accepted as an outline 
report 

The report of the subcommittee on High Boiler Pressures 
s signed by A. H. Felters, (chairman), W. I. Cantley, H. M 
Varden and M. F. Cox 


Oil-Electric Locomotives 


The committee report covers the development of design 
il-electric locomotives; the status of application of the oil- 
lectric locomotive to railroad service, and operating costs 


RECOMMENDATIONS FOR FutTurRE WorkK 


The following subjects are recommended for future work: 
Continue study and make report on development and use of 
the oil-electric locomotive in railroad service: continue to collect 
perating information and, if practical, analyze operation costs, 

1 include oil-engined locomotives whose transmission is other 


ind Ci 
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DEVELOPMENT IN DESIGN 


development in designs of oil engines for locomotive 
work in railroad service is little changed from last year Phe 
desire for this type of prime mover has been largely inspired 
en for 
= S ve power unit 
t é aan ng tea for witching service 


The devel pment of the oil-electric in light high speed url 


enough to compete with steam locomotives for general road 


service, in America, has not yet been effected 


STATUS OF APPLICATION 





Table I gives a tabulation and brief specifications of the 
electric locomotives referred to below Che locomotives tor 

e New York Central are expected to be delivered during the 
atter of The oil engines for the Pennsylvania Rail 
road have not been delivered to date The oil engine for the 


B. & M., which is an electric-magnetic clutch transmission, 1s 
under construction in Germany at the Krupp Works at Essen. 


Oil-Electric Locomotives in the United States 





Figs. 1 and 2 show th 300 and 600 hp oil-electric locom« 
es built by the Ingersoll-Rand Company, American Locom« 
ive y and the General Electric Company 


OPERATING COSTS 


The tables cover certain operating costs, over a limited test 
period as taken from the builders’ records and files. These 
gures cover present hard coal switch engines without modern 
auxiliaries such as superheaters, feedwater heaters or other de 
ices which may have affected the economic operation. The 
load factor 1s the ratio of the actual output to the maximum 
rating and is expressed in the case of the oil-electric locomotive 
as the ratio of the actual kilowatt output to the maximum kilo 
watt rating 

In order to ascertain certain information and operating costs 
of the oil-electric locomotives in railroad service, over an ex 
tended period, a questionnaire was addressed to the chief operat- 
ing officers of four railroads having this type of power in service 
over a period of at least one year. During the year 1926, six 
more railroads and two industrial firms have placed oil-electric 
locomotives in service and next year their names will be added 
to the list for the mailing of the questionnairs« 

Abstracts of the replies received are presented in table VI. 
No attempt has been made to analyze these costs at this time 
owing to the limited number in service over such a short period, 
and the character of the service to which some of these units 
have been assigned which makes it difficult to obtain similar 
comparison of steam locomotives in either yard or other regular 
railroad service 


Table I1—Operating Ratios Oil-Electric Locomotives 
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Table VI—Abstract of Replies from Four Railroads 


Table IV—Comparative Operations Oil-Electric vs. 
nies Answer to Questionnaire 
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The report is signed by H. T. Bentley (chairman), Chicag 
& North Western: H \. Hoke, Pennsylvania; A. Kearney 
Norfolk & Western; Geo. McCormick, Southern Pacific; W 
L. Bean, New York, New Haven & Hartford; C. B. Young, 
Chicago, Burlington & Quincy; M. F. Cox, Louisville & Nash 
ville; W. I. Cantley, Lehigh Valley; C. E. Brooks, Canadiar 
National Railways: G. H. Emerson, Baltimore & Ohio; H 
H. Lanning, Atchison, Topeka & Santa Fe; A. H. Fetters, Unior 
Pacific: S. Zwight, Northern Pacific; R. (M. Brown, New 
York Central: H. M. Warden, Missouri-Kansas-Texas 


Discussion 
Table V—Comparative Operations Oil-Electric vs. Steam W. A. Powell (Wabash): The figures of 23,000 Ib 


it 


OF en Oo6 Steam 1925 mentioned in the section on standardization of funda 
24 »3 mental parts is used for stress. I understand this refers 

. to the ordinary carbon steel. Does the committee want 

$12 ... to suggest a maximum strength for alloy steel such as 


carbon vanadium steel ? 
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Mr. Lanning: The committee is not prepared to rec- 
mmend any limits in fiber stresses for alloy steel. 
Steels of that kind vary too much in their characteristics. 
It would be better, for the present at least, for the rail- 
roads to establish their own limits to govern alloy steel. 

Mr. Rink: I don’t quite understand why in connec- 
tion with the fit of driving axles the committee allows 

> in. increased size over the journal, whereas for the 
engine truck they allow but a % in. I believe % in. is 
sufficient for the reason that you want to conserve all 
vour material in the wheel hub that you possibly can. 
l-also take exception to their recommendation in con- 
nection with standardizing engine truck axles. The 
journals should be standardized 12 in. in length for the 
5-, 6-, 6%- and 7-in. axles. It permits you to standard- 
ize the width of your truck frame. It provides more 
clearance between the equalizers and the frame under 
the cylinders and works. 

In connection with the trailer axle the committee 
should add another size, 9 in. by 16 in. We are using 
that size for the reason that we found it necessary on 
account of our 9 ft. fireboxes and the excessive trailer 


ads to go to 9 in. by 16 in. axles in order to get the 
proper bearing pressure per square inch. 

Mr. Lanning: I agree entirely with regard to the 

atter of removing metal from the driving wheel hub, 

t there is another consideration. Practically every 

ing axle that fails, fails in the wheel fit, a short dis- 

:nce from the fillet It has been the experience of more 

than one railroad that a driving axle which is enlarged 

in. above the journal is subject to failures more 

one that is enlarged % in. The sizes arrived at 


here represent the consensus of opinion of different 
oads rather than one arrived at by one railroad 
With regard to the 9 in. by 16 in. trailer axle, that 


e was considered by the committee and by other roads 
the mmimiuttee feels it is desirable to kee p the center 

the journal axle bearing as close to the wheel as pos 
sible. If a 9 in. by 14 in. journal had been applied to 
the heavilv-loaded trailer axle, good results would have 


ained in so far as hot bearings are concerned 


would have had a much lower fiber stress in the 


] 

xle at the end of the wheel fit 

Mr. Rink rhe original engines were equipped with 

irnals 9 in. bv 14 in. in size but we found it to our 
dvantage to go to the 9 in. by 16 in. size 

Mr. Purcell Has any crank axle trouble been ex 
perienced on the three-cylinder locomotives? What has 
developed in the tests that have been made on track 
stresses? Very light stresses are claimed. We would 


like to know something about it. 

W. L. Cantley (L. V.): We have had no trouble 
with the crank axle. As to the back end or main rods, 
we have had no trouble any more than you have trouble 
with any other bank end or main rod. We have two 
types of bushings for the back end and main rods. We 
have four engines equipped with floating bushings and 
two with the old conventional type of split brass. 

Mr. Lipetz: At present there are practically no main 
rod troubles. There were main rod difficulties in the 
cast that have been overcome. These troubles were only 
of such a nature as one may expect to have in every 
new design. We tried several styles of back ends. We 
changed the bushings and tried floating bushings and 
two-piece brasses. There are still some troubles with 
crank axles and they pertain only to those locomotives 
where the division of power between two axles has not 
been resorted to. On locomotives where the three cyl- 
inders are divided between two main axles, one cylinder 
being coupled to the second and the two outside cylin- 
ders to the third driving axle, I do not know of any 
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serious crank axle trouble. There are some troubles on 
those locomotives where all three cylinders are coupled 
to one axle. These troubles are most probably due to 
lubrication. This question of lubrication is now being 
studied and difficulties are being overcome. 

In Germany, there are 2,000 three-cylinder locomo- 
tives. The design of the crank axle is different. It is 
made of one solid piece. Besides in Europe, they have 
oil lubrication and this country prefers grease lubrica- 
tion. Grease lubrication for the middle pin may not be 
exactly the thing which should have been used, but as 
grease lubrication is universal on American roads we 
have to use it even for the middle pin. The troubles on 
the crank axle of which you.might have heard of are 
due to heat stresses resulting from insufficient lubrica- 
tion. 

Mr. Purcell: Your experience has been that the solid 
crank axle has given better results than the built-up 
axle ? 

Mr. Lipetz: No, I would not say that. I know that 
European locomotives are built this way and solid axles 
do not give such trouble, but at the same time they have 
also oil lubrication. Whether it is due to the oil lubri- 
cation or to the type of axle I cannot say positively. 

Mr. Fetters: I can corroborate Mr. Lipetz’s remarks 
about the European practice. They do use a solid crank 
axle. They lubricate with force feed lubrication with 
liquid oil, but our axles are larger and sometimes we 
burn one up. We do not want to throw the entire axle 
away but want to replace the half axle that has been 
burned at minimum cost. Mr. McCormick stated to me 
this morning that they have found no trouble. They 
had one axle that failed, so far as the crank structure 
was concerned, one in the 39 engines. We have not had 
any failures of the structural part of the crank axles 
with 16 three-cylinder locomotives. We have removed 
one or two crank axles where the journals were burned 
up, but we have also removed other axles without a 
crank, and I presume the Santa Fe removes one once in 
a while, too. The crank axle is a necessary part of the 
design of a three-cylinder locomotive and if you absorb 
the advantages from the paper that were given and the 
other advantages of the three-cylinder locomotive, it 
must be apparent to anyone that we should be willing 
to take a little hard luck once in a great while, if neces- 
sary in regard to this crank axle. The fact that we can 
increase the capacity of the locomotive with a given 
weight on drivers where we are up to our limit per 
mitted by our bridges, structures, etc., is very encour 
aging 

R. M. Brown (N. Y. C.): The N. Y. C. has two 
three-cylinder locomotives. In both cases the third cyl- 
inder was installed on an existing type of locomotive 
Both of these locomotives are out of service with main 
rod trouble and have been for some time. We have no 
trouble at all with the driving axles, that is, the bear 
ings. We have not had to replace an axle on account 
of a hot driving box or anything of that sort. The 
middle pin on one of them, the last time we broke the 
main rod strap, was damaged and we had to borrow a 
machine to turn that. I wish someone would tell us 
how to make a main rod that we could put on those two 
locomotives and keep them going 

Mr. Brooks: There is perhaps more conflicting 
opinion on the three-cylinder locomotive than there is 
on any other important mechanical development which 
has come into use in the last few years. When in Ger- 
many last winter, I investigated as carefully as I could 
the crank axle situation on the German state railways. 
Without any question, almost all of those axles are mad: 
by Krupps, which are the most experienced manufac- 





















































f 


















A 


the Spanish rai 


RAILWAY AGE 


| authori- 


the world Che German 
i" t accept a built-up crank axle as a gift 
erie “ 3,000 locomotives 
Mi ipet [he built-up axle is not an inferior axle. 
an) ( n England, of which you heard 
ble, have built-up axles Che 
( xe vit that does not mean 
] ette 
( " were using built-up axles even 
\ é omotives Che built-up axle, 
’ »~f good material, is just as 
ix [he question of material 1s 
WwW t 
Dp S Railways In Victoria 
( many years a number o 
( ( were designed years ago by 
I il engines hac solid rorgs 
ul ( e | them of different materials 
e per cent nickel steel is being used. But we have 
id an unfortunate experience with regard to the solid 
cral le years ago, when the British rail 
yS were introducing the built-up crank axle, we de 
cide » the me 
lhe | ank axle was first applied to one class 
locon ( wave such good results that we 
cided to replace required, all crank axles with the 
uilt-up type hey have given every satisfaction. We 
re at the pres« time building a three-cylinder engine 
which the crank is to be of the built-up type 
L.. Richardsot B. & M Mr. Winterrowd told us 
iat the two-cylinder limited cut-off factor of adhesion 
s 3.5% ) ( eet the same tractive force in the three 
cevlinders without limited cut-off, and fuel economy is 
made 
Mr. Lipe The French railroads have had four- 
cylinder locomotives for 40 years, and so did the German 


roads 


\pparently they have had no 
vlinder crank axles 


e W 

r. Br . (he Germans have had intense trouble 

their four-cylinder crank axles, and they pretty 
ned the whole principle on account of broken 


r. Lip ot know that the German railroads 
ouble with crank axles, but I do know that 

have bee uuilding four-cylinder engines for many 
° é iden and Bavarian railroads are still in 


ur-cylinder locomotives and if it were not for 


M y which insists on two- and thre: 

er locomotives, they would have had only fou 
Pownall We have had five heavy Mikado three 
ler locomotives in service for three vears and they 
ee the shop once at about 50,000 or 
O00 mil Chey are still running and giving good 
( é e the built-up axles. We have had a 


that 
rank axle. Mr. 
improved lubri 


nain crank pins, but I can’t see 
in attribute them to the built-up 
we must look tor 


1 
er mater;rial 


‘4. 1} ‘ ] ‘ 4 " 
\Vhat failure was there of the crank 
‘ ke in the centet 
! loosen up in the cheek 
te \"\ it overheated 
nave bee erheated I could 
e report of the subconimittee on 
n for Expansion of Locomotive 
ilso Firebox Supports is open 
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not altogether in accord with the 
as to fastening the waist 
My experience has been in 
have trouble 

is pointed 


\ir. Hawkins lam 
recommendations just read 
sheets rigidly to the boiler. 
cases where this is done we 
although the committee 
additional sheets which 


a good many 
with cracked shells, 
for bearing 
avoided some of the 


necessity 
would |] 


out the 
have 
| have experienced personally. 


probably troubles which 


In regard to the firebox support, my experience has 
wen that expansion sheets at the back, where you can 
use sheets of considerable length work very satisfactorily, 


but my preference is to have a bearer of amp! 
other end of the firebox. 

Our experience with the be: 
as M1 


ipac it\ 
it the 


\ at the 


Hawkins’ 


irel 


Ir. Pownall 
the firebox has been the same 


ront of 


We tound it necessary to discontinue the plate design 
and substitute the sliding bearer, and while we may not 
have it the proper design, we can hardly concur with 
recommendation No. 4 as regards the support at the 
front firebox for that reason. 

Mr. Rink: Our experience with frame bracing has 
been more or less disastrous in that we find it very hard 
to keep the sheets tight on the angles and T-irons, and 


we have recently turned out from our shops about 2 
I think we are 
going to meet with some degree of success for the reason 
that the bolts when they are threaded only penetrate 
halfway into the sheet, and you do not get the necessary 
bearing area. I would like to know whether anyone has 
out that scheme in a full installation on a boiler, and 
with what success ? 

| believe where it is possible you should use long 
sheets. I do not like the idea of the use of angle irons 
on boilers. I think you should confine yourself to 7 
irons properly machined as outlined by the committee, 
or use the cast steel ‘“T”’’ with a straight machined sur 
face if there is sufficient length of sheet to permit it. 

In the diagram showing the application of a guide 
voke brace to a bracket, and side sheet running up to the 
boiler shell: My experience is that it does not work out 
in heavy locomotives, and I have recently changed some 
designs by permitting the inside flange of the bracket to 
lip underneath the frame so as to take the shear off of 
the vertical frame bolts. I found that I could raise the 
guides with a crow bar, due to the fact that those bolts 
got loose, and the bolts fastening the plate to the T-iron 
on the boiler shell were also loose. 

In fact, | went still further. I put another brace 
the lower shell, and tied the 1134-in. heavy cross bar to 
the lower brace by means of another because | 
wanted to keep that guide yoke down where it belonged. 

Mr. Brooks: We had suggested to us today that we 
could lighten the locomotive by the use of cast steel 
cylinders to the extent of about 4,000 Ib. and I would 
just like to drop this remark: That for one-fourth of 
the extra expenditure for cast steel cylinders you can re- 

the locomotive the same amount of weight by high- 


locomotives using rivets instead of bolts. 


tried 


acTOss 


sheet, 


duce 
tensile boiler plate. 

Mr. Rink In the table showing replies from four 
railroads column “A” represents some information 
which we furnished the committee. I just want to call 
attention to the estimated life of the power plant, trans- 
You will notice the esti- 


mission and the depreciation. é 
In fact, 


mated life is rather high and depreciation low 
it is hard after having an engine in service only about a 
veat and a half to estimate just what its life will be, 
hut this engine was in steady service from (October, 
right up to last month, and the minute we took it 
off the ground and put the steam locomotive up there 
ve noticed the difference 
was sent back to the works in order to 


109% 
YZ), 


ivain we 


The engine 
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have certain improvements added, which were added to 
subsequent locomotives, and the cost of repairs which we 
furnished the committee, does not include what vou 
might call a general shopping except that last year we 
followed the same practice that we usually do with 
the steam locomotive. 

he steam locomotive for the year 1924 made 21,320 


Passenger Car 


By G. E. 


Chief of Car Equipmer 


for better, 





more luxurious and convenient 


modes of transportation, the design 


ing of passenger cars has become a 


serious problem, particularly for 
sleeping cars and cars of the higher 
lass It would seem that the limit 
las been re ached insolar as $size and 
dead weight are concerned and that 
further developments would have t 
be along = the lines { decreased 
weig more economical us¢ i 





available space und use of devices 


minimize tractive effort required tor 


ving su equipme! 
G. E. Smart ~— . ne : 
WV hen ne considers the proportio 
' ' 
f dead weight per passenger, it 
would be out of the question to de 
e the present size of passenger cars, particularly 11 
way reduced the passenger accommodation. Then, owing t 
present difficulty of negotiating curves, it would seem that 
the maximum length has been reached, so it would therefore be 
reasonable to suppose that the present lengt! width and height 
ave be maintamed tor some time t me 
Dead Weight 
to weight, this is a detail which cannot receive too much 
sideratior For instance, taking the present standard sleep 


ng car and the average load, for every passenger the railroads 
re hauling approximately seven to eight tons of dead weight 
hich, on the face of it, is most uneconomical. However, this 
us been brought about by the demands of the traveling public 
nd also a desire of railroad officials to provide as safe means 
nsportation as possible. In any attempt to decrease the 
weight of present equipment it must not be to the detriment ot 
strength and safety, as, while cars are not designed for oper- 
ation off the rails, the fact remains that we must guard against 
the possibility of injury due to collisions and derailments and 
safety is, and should remain, the first consideration 

The seriousness of dead weight cannot be over-emphasized and 
here should be great possibilities for designers by the intro- 
luction of steel with considerable greater ultimate strength, 
r some other material which would be equal to the strength 
f the open hearth steel now used but considerably lighter and 
which could be produced at a price to warrant its use. In addi- 
tion to reducing dead weight without seriously affecting the 
strength, another important factor which must not be overlooked 


s the final cost, as this has a direct bearing on the revenue 
ducing value of the car. There surely is a great field for 
stigation and development of some such material 


Corrosion of Steel Coaches 


Almost of equal importance to the strength and weight of 
this material would be its rust-resisting qualities as all roads, 
| think, are finding now, and particularly in the earlier con- 


Dump Car Built by the 
National Steel Car 


: Corporation, Ltd. 
re ‘ scity, SO tons 

, Light weight, 68,000 Ib 

i Inside length, 34 ft 

t Inside width, 8 ft. 11% 

4 Cubic capacity, 30 1. yds 
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mi. That is based on a 6 m.p.h. load, and the average 
cost per mi., including repairs, fuel and other supplies 
was .374. For the oil-electric locomotive, after com- 
pleting one years service, the miles made were 28,842, 
and the total cost of repairs, fuel, and other supplies was 
172 cents per mile. 

The report was accepted and the committee continued 


Construction 


Smart 


it, Canadian National 


structed steel passenger cars, that they are showing deterioration 
especially in the side sheets, roof and flooring, to such an extent 
1s to make this a serious matter and one which should be care 
tully considered in selection of materials. 

[here are also great possibilities of dead weight reduction by 
he use of articulated cars. In Europe they have, in some in 
stances, articulated the whole train, thereby making a consider 
le saving in weight and also in cost of construction, but it is 
question whether the articulated principle can be adopted to 
the same extent in this country, particularly in main line service, 
as the cars must be used in trains kept as one unit during their 
entire trip. On trains which have to be disturbed the use of the 
irticulated principle would be impractical. There should, how 
ever, be possibilities for this equipment in suburban trains or 
other places where the service required is uniform, for trains 
between two large centers, and where the cars could be kept 


particular service 


Roller Bearings 


Che roller bearing is a live question and a number of roads 


ire testing out different types. From the results so far it would 
seem that further exhaustive tests should be made with the idea 
if finally perfecting the design to such an extent as to warrant 
its universal use, as the saving in tractive effort required in han 
lling a train equipped with roller bearings is so considerable that 
it may eventually reduce the power unit 

Che use of roller bearings means in many cases a change in 
the pedestal, increasing the width between the jaws so as to 
provide room for a bearing of proper design and strength. On 
new cars this can easily be arranged without additional expense, 
but on existing equipment it means, in most cases, changing 
pedestals and redesigning equalizers. Eventually I believe that 
only one or possibly two designs will be standard so that equip- 
ment can be interchanged without having to keep various types 
of axles and boxes for use when wheels are changed 

To analyze completely present design and construction in all 
details would require a paper of a length impractical for this 
meeting and I have, therefore, only touched ona few items which 
seem to be most important. I feel that the greater possibilities 
for immediate improvement in passenger car construction are 
the use of suitable roller bearings, and the use of lighter ma- 
terial to replace the grade of steel which we are now using 
However, I would like to mention, briefly, a few other details 
which warrant thought. 

We now lock the body of the car to the center truck bolster, 
but this member is attached to the cross bolsters by only a few 
bolts. Would it not be advisable to combine these castings into 
one and thereby carry out the principle of locking the body 


securely to the truck as a matter of positive safety ? 


A Suggestion for Lighter Sleeping Cars 


In view of the small average number of passengers carried 
in sleeping cars, would it not be advisable to eliminate the upper 
berths, thereby saving considerable weight equipment such as 
bedding, and cost of construction? This would make it possible 
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Equipment Expenditures 
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Since the perinning of the 
ent century the expenses 


of maintaining equipment have 
much more 
but the 
expenses in main- 
have pur- 
f much 
magnitude in trans 
The remarkable 

operating ef 
years, 


increased relatively 
than other expenses, 
vdditional 
taining equipment 
chased economies ot 
oreater 
portation 
Increases in 
ficiency during recent 
particularly in the period since 
the war. are creditable in large 
to advances in the design and maintenance of loco- 
the and prestige of 
irtment in railroad organization as a 


ves and Cars ind 


importance 


been correspondingly enhanced 


Increase in Equipment Maintenance Cost 


he fact that the expenses of maintaining locomotives 
rs have been increasing steadily and in greater de 
rree than the increases in other departmental expenses 
is fairly well known, but is not generally comprehended 
to extent or in significance. Prior to 1904 the 
total expenses for maintaining equipment were less than 

and structures 


I 
] 
na Ca 


those hargeable t maintenance ot way 
In 1904 the two groups of expenses were practically the 
sam Since then the tendency has been for main- 
tenance of wav and transportation expenses to decline 
relativel nd for maintenance of equipment expenses to 

WwW Clatively 

cause of changes in the accounting classifications of 
he state Commerce Commission it is not possible 
make a scrupulously exact comparison of the 1926 
expenses veneral accounts with those of any year 
ri 1915, but with slight qualifications the compari- 
S mav be extended backward to 1908. Prior to 1908 


rtation expenses included nearly all of the ex 


penses now classified in the group called “traffic ex- 
pense s.”’ as well as the net debit or credit balances for 
se of freight cars, hire of other equipment, and 

r facilities, now transferred from expenses to ad- 
litions to or deductions from income Yet by making 
justments which in greater part compensate for these 
differences in accounting methods it is possible to afford 
approximate comparison of the results in 1926 with 
those in 1901, a period of 25 vears. Such adjustments have 
here been made in the 1901 figures, as the transportation 
expenses have been restated. The 1901 figures are for 
railroads in the United States Those for 1926 are 
for Class 1 railroads only. but inasmuch as the sig- 


nificance of the comparison lies in the relative percen- 
tages of increase and in the changes in relative propor- 
this discrepancy in the basic figures has 
upon the comparative indices. 

indicate strikingly the reversal of rela- 
two maintenance accounts and the sub- 
magnitude of trans- 


ese figures 


the 


‘ ; 1 
ntial reduction in the relative 
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portation expenses. In 1901 the maintenance of way 
ratio to the total was 23.4 per cent while the maintenance 
f equipment was but 19.2 per cent In 1926 the wav 
ind structures ratio fell to 18.5 per cent, while the equip 
ment ratio advanced to 27.4 per cent. Transportation de 
clined from 51.0 per cent to 46.9 per cent. Or, in other 


Total Operating Expenses for 1926 Compared with 1901 


Per cent of 


Per cent ir total 
rease 1926 — - 
é ( over 19 192¢ oO 
! \\ S $874,244,048 $221,056,602 278 18.5 Z 4 
M. of | $1.291.919.17 $190.299.560 79 27.4 19 
_ 245.908 $505,163, 886 46.9 ] 
$339,612,750 $63,653,915 4 7.2 6.4 
I 4 ) R78 $990,173,963 7 
comparative terms, the 25-year increase in way and 


structures total was 278 per cent; in transportation it 
was 337 per cent; while in equipment it was 579 per 
cent he increase in equipment expenses was over 
twice as great relatively as the increase in way and struc- 
tures, and was nearly one and three-quarters as great 
relatively as the increase in transportation expenses. 

Turning from the 25-year comparison, in which the 
earlier figures are subject to some qualification because 
of changes in accounting methods, we may place the 
1926 figures alongside of those for 1908, the first year 
under the accounting classification effective July 1, 1907 
Since then there have been but few changes in the gen- 
eral accounts and, with but one adjustment for main- 
tenance of work equipment, the 1908 figures may safely 
be compared with those of 1926. 

While the degree of change in the relationships he- 
tween departmental expenses was not as striking as in 


Tctal Operating Expenses for 1926 Compared with 1908 


Per cent of 
Per cent total 
crease 19 — 
192¢ 1908 over 1908 \ & 
M. of W. and S $874,244,048 $314,100,349 178 3 
M. of I $1,291,919,172 $366,168,273 253 22.5 
I sportatior $2.209,245,908 $851,443,784 159 46.9 §2.1 
Ither $339.612.750 $99,797,548 4 Tom 6.1 
Tota $4,715,021,878 $1,631,509,954 1 


the 1926-1901 comparison, nevertheless, the differences 
are notable. Between 1901 and 1908 the equipment ex- 
penses grew so fast that in 1904 they exceeded the way 
and structures expenses where as in 1901, equipment 
was the lower of the two. During the 18-vear period 
from 1908 to 1926 way and structures expenses showed 
little change in their relation to the total—19.3 per cent 
im 1908 and 18.5 per cent in 1926—but the equipment 
expenses jumped from 22.5 per cent of the total in 1908 
to 27.4 per cent of the total in 1926, and transportation 
expenses were reduced from 52.1 per cent of the total in 
1908 to 46.9 per cent of the total in 1926. In other 
terms, the increase in transportation expenses during the 
18-vear period was 159 per cent, the increase in way and 
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1 the in- 
- - 
crease in equipment maintenance was 253 per cent. The 
absolute increase in equipment maintenance was 1.4 
times as great as the absolute increase in way and struc- 
tures maintenance, and 1.6 times as great as the absolute 
ncrease in transportation expenses. 


ructures maintenance was 178 per cent, an 


The Significance of the Changed Relationships 


iL he proportionately greater cost of maintaining loco- 
‘tives and cars than of maintaining way and structures 
nd of conducting transportation, is not an indictment of 
the efficiency of the mechanical department. Instead, in 
the main, it is the reflex of important advances in the 
art of transportation. The notable achievement in the 
constant increases in the train load and otherwise in 
lucing more units of transportation—ton-miles and 
passenger miles—with less units of work—locomotive 
iles, train miles, car miles, train crew hours, and tons 
of fuel consumed—have been made possible in large part 
the steady development in the power, capacity and 
efficiency of equipment. Heavier and more powerful 
locomotives, with economizing devices such as super- 
heaters, feedwater heaters, mechanical stokers, boosters 
the like, and the use of larger capacity cars, produce 
nore ton-miles per train miles, per train crew hour and 
per ton of fuel, but they add to equipment maintenance 
costs [he striking increase in freight transportation 
efficiency, then, has been purchased in substantial part 
heavier costs in maintenance of locomotives and cars 
the net result has been a lower total ton-mile cost 
and the ability to increase the capacity of lines and termi- 


1 
nais 


Effect of Modern Facilities and 
Equipment on Maintenance Expenses 


It mav be suggested that the heavier trains and the 
use of heavier locomotives and cars have necessitated 
heavier rails, more ties, more ballast and in general 
higher standards in the entire roadbed, track superstruc- 
ture and structures, as well as in the maintenance cost of 
shops, enginehouses, fuel stations and other structures 
and facilities devoted to equipment use but chargeable t 
the maintenance of way and structures, and that there- 

re the cost of maintaining way and structures would be 

irdened correspondingly Yet while it is true that 
modern equipment and modern methods of train opera- 
tion demand higher standards in way and structures it 

es not follow that the total of wav and structures 

aintenance expense should increase relatively as much 
s equipment maintenance. 

Improvements in way and structures do not entail ad- 
litional maintenance costs in the same degree as the 
developments in locomotives and cars increase equip- 
ment maintenance costs. In fact, many of the develop- 
ments in way and structures actually reduce rather than 
ncrease the maintenance burden. The return from a 
arge part of the advances in maintenance of way engi- 
neering are in the form of reduced maintenance of way 
expenses as, for example, in treated ties. Another sub- 
stantial part, as with deeper or better ballast, heavier 

ils, and steel or concrete structures instead of wood, 
bear heavily upon capital expenditures and yield their 
eturn in the lower cost of upkeep. Similarly, the capi- 
tal account assumes the greater part of the cost of reduc- 
ng grades and curvature but the benefit accrues both to 
maintenance of way expenses and transportation cost. 
lhe essential difference between the development in 
wav and structures on the one hand and locomotives and 
i cars on the other hand, is that the better way and struc- 
tures vield economies in maintenance as well as in trans 
portation, while the heavier locomotives, with their com- 
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plicated economizing devices, and the larger capacity 
cars, add substantially to equipment maintenance costs 
and almost the entire benefit accrues in the form of lower 
transportation costs. 


Recent Improvements in Operating Efficiency 


It would be neither fair nor proper to press the point 
unduly that the advances in equipment standards have 
been responsible for the recent remarkable achievements 
in transportation efhciency. To those in executive posi 
tions who have had the vision and the courage to take 
the responsibility for the very large additional capital 
expenditures since the war, due credit must be given 
The enlargements and improvements in terminals, run- 
ning tracks, automatic signaling, heavier bridges and 
improved structures and other facilities, have contributed 
their part. The improved service of the supply depart- 
ment has had its influence on the efficiency of main- 
tenance. And finally, the steady increase in the skill, re- 
sourcefulness and energy of the transportation depart- 
ment should be adequately recognized. Yet with due 
redit to all other branches of the service, the mechanical 
department deserves high tribute for the substantial and 
steady advance in designing equipment to meet effec- 
tively and efficiently the heavier demands of transporta- 
tion and for maintaining locomotives and cars so that 
the transportation department could give adequate and 
dependable service 

Except in the important factor of return on property 
investment, the railroad record of 1926 is one of super 
latives. It had the largest volume of ton-miles, the 
greatest operating revenues, the largest net income, the 
highest operating efficiency, and the standard of public 
service was never before equalled in quality. The record 
as a whole is encouraging to those, charged with the de 
termination of executive policies, who during the past 
six years have courageously invested about $800,000,000 
per year in capital improvements on the railroads of the 
United States, even though the return on the total in- 
vestment in a vear with such favorable results otherwise 
is disappointingly low. That courage is born of a faith 
that the Transportation Act of 1920 means what it says 
in Section 15-a, namely, that the railroads as a whole, o1 
collectively in territorial groups, shall be permitted to 
earn a fair return on the value of property devoted to 
public service, if operated with honesty, efficiency and 
economy. ‘The return last vear was better than in any 
vear since the act was passed but it was too far short of 
a fair return. 

It is not my intention to enter upon a discussion oi 
this highly important phase of economics. I refer to it 
merely to give me the opportunity to develop the point 
that in so far as operating efficiency is concerned t! 
railroads are before the public with clean hands. 


e 


Four Years of Progress in Operating Efficiency 


It is not necessary to go back many years to demon- 
strate the striking gains in transportation efficiency. The 
comparison may be limited to 1926 and 1922. In taking 
1922 as the base I am passing up the opportunity of 
showing the greater gains that would be apparent it 
1921, the first complete vear under the 1920 law, were 
taken as the base. But 1921 was a vear of subnormal 
traffic and may not fairly be used. To a certain extent 
the 1922 base was adversely affected by the strike of 
shop employees, but the results of that strike bore more 
heavily upon 1923. The program of additions and bet 
terments, which as already mentioned has resulted -in 
vearly additional investments of about $800,000,000, 
was well under way in 1922. 

Here are a few of the significant indices of operating 
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effhiciet wo vears—1922 and 1926. The trat 
he density 1 et ton-miles per mile of road per 
lay in 1922 was 4,405; in 1926 it was 5,688, an in- 


ease of 29 per cent. With the larger volume of traffic 
would be natural to look for more economical per- 
formance but in this case the increase was so substantial 
as to invite congestion through the overtaxing of facili- 
ties. Instead of congestion, however, the year 1926 was 


practically tree trom anv interruption to expeditious 


movement or from any shortage of equipment. The 
service was never so free from congestion, delay and 
ar shortage, although the volume of traffic exceeded all 
previous records 

In train operation the following are the significant 
units Che gross train load in 1922 was 1,466 tons; in 


737 tons, a gain of 271 tons or 18 per cent 


The net train load in 1922 was 677 tons; in 1926 it was 


1926 it was 


772 tons, an increase of 95 tons or 14 per cent. The 
smaller gain in net than in gross appears to be due to the 
reater percentage of empty car movement in 1926. 

Che train speed in 1922 was 11.1 miles per hour; in 
1926 it was 11.9 miles per hour, an increase of seven 
- wine 

[f the gross ton-miles of 1926 had been produced bys 
trains of the me weight as those of 1922, the 1926 
tral miles would have been 749,447,000 instead of 
632,557 O00 excess of 18 per cent. The heavier train 
oad 192 ed 116,890,000 freight train miles 

Chis estimat f saving, however, takes account 
onlv of the better train load It neglects the gain in 
train speed. Both load and speed are combined in the 


m-miles per train hour.” In 1922 the gross 
train hour were 16,213; in 1926, 
an increase of 28 per cent. If the 
had been moved with the 1922 ef- 
the train hours 


ton-miles per freight 
thev were 20.705. 


1926 tre ivht tratt« 


ncrern train load and train speed, 

would have been 67,766,113 instead of 53,064,819. The 
higher degree of efficiency in 1926, therefore, saved 
14,701,294 freight train hours or 28 per cent in those 


vary directly with train hours. 
fuel consumption was 163 Ib. per 1,000 
1926 the comparable unit was 137 
saving of 26 lb. or 16 per cent in fuel cost. If the 
1926 fuel efficiency had been the same as in 1922 the fuel 
freight train service in 1926 would have 
tons instead of 85,058,218, an increase 
19 per cent in the fuel bill for 
ilone. Likewise, in passenger service if 
17.9 lb. per car mile had been 1n effect 


expenses which 
In 1922 the 
ton miles: n 


lb., a 


consumption in 
been 101,563,181 


of 16.504.963 tons or 


freight service 
] 197? unit 


the 


The major problem of today is to 
haul, at allowable high speeds, one 
ton, one mile at the lowest possible 
With increasing operating 
costs, the time factor became of the 
greatest importance. The problem 
of tomorrow will be a more complex 
one, involving in addition to the 
major problem of today, motor com 
petition on the highways, more ex- 
icting requirements for comfort and 
convenience due to our higher aver 
age standards of living, and more 
clearly defined supery and tech 
nical functions 


cost 
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Arthur J. Wood The most serious problem that re 
cently faced the railroads in this 

vuuntry has been the increasing cost 
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in 1926 (instead of 15.8 lb.) the fuel consumption in 
passenger service would have been 33,937,308 tons in- 
stead of 29,999,277 tons, an increase of 3,938,031 tons 
or 13.1 per cent in the fuel bill for passenger service. 
Combining both freight and passenger services, but not 
including yard service (for which the data are not avail- 
able on a unit basis) the decrease in the cost of fuel in 
train service in 1926, because of superior equipment and 
better operating methods in comparison with 1922, was 
about 2054 million tons. 

The gains in freight car efficiency are similarly im- 
pressive. The car miles per car day in 1922 were 23.5; 
in 1926 they were 30.4, a gain of 29 per cent. The 
average car load in 1922 was 26.9 tons: in 1926 it was 
27.4 tons, an increase of 2 per cent. Where there was a 
slight decrease in the percentage loaded of total car 
miles, the resultant of the three factors—net ton miles 
per car day—was a marked improvement, 424 in 1922 
and 532 in 1926. The gain in the ton mile productivity 


of cars, therefore, was over 25 per cent. If the 1926 
traffic had been handled with the 1922 freight car 


efhciency, the cars required to produce the 1926 ton 
miles would have been 3,155,000 or 637,000 cars more 
than were actually available. The better utilization of 
cars in 1926 was made possible mainly by the quicker 
turnover at terminals, the smaller delay at inspection and 
interchange points and in repair yards and shops, the 
speedier movement on the line, and the reduction in the 


number of unserviceable cars from 12.8 per cent in 1922 
to 6.5 per cent in 1926. 
These are the high spots in the 1926 record. Many 


other evidences of substantial improvement in efficiency 
might be cited as well as the intangible but highly im- 
portant factor of quicker dispatch and dependability of 
service from the viewpoint of the public. The higher 
quality of service since 1922 has brought about what 1s 
almost a fundamental change in purchasing policies so 
that manufacturers and merchants are getting along 
with much smaller inventories and in many cases are 
saving a substantial part of the freight bills by the reduc- 
tion in the interest charges on their smaller stocks. 

As has already been stated the recent achievements of 
railroads are the results of capital improvements, better 
equipment and facilities, better operating methods, and 
better team work on the part of all departments of the 
service. To these commendable results the mechanical 
department has made substantial contributions and _ its 
officers of all grades have abundant reason to feel proud 
of their part in the satisfactory performance 
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closely related one with the other. Since the first three pre- 
dominate, the problem reduces to increasing the output of the 
individual, to using a larger percentage of the available energy 
of fuel and to obtaining materials which will stand the gaff, 
thus lowering the maintenance. 

Materials and maintenance costs may be so adjusted that an 
increase in the cost of the first may mean a decrease in the cos' 
of the second, as. for example the selection and application of 
the best kind of metal to be used in axles, boiler plates, side 
rods and stay bolts 

Another illustration relates to the lubrication of journal boxes 
In 1894, a Committee of the Master Car Builders’ Association 
reported an estimate of one hot box detention for every 20.000 
car miles operated and that the cost was 24 cents per 1,000 miles 
In 1916, a certain railroad frequently had one hot box detention 
for each 30,000 miles. During March and April, 1927, this 
road showed over 700,000 car miles per hot box detention in 
passenger service. The chief chemist states: “The reduction of 
ost since 1894 is largely due to the fact that at that time com- 
ils were generally used, and at the present time we are 


pe unded 

















g petroleum oils which are not compounded. Much of our 
iction in the number of detentions has been due to care- 
selecting oils to exclude those which contained objection- 
tarry matter, and we have also materially reduced the vis 
f oils used, thereby diminishing the internal friction and 
ng temperatures of the bearings.” The extra cost in this 
vas not in the material itself, but in the investigations 
led t he proper use of the most desirable lubricant 
economic adjustment between materials and maintenance 
é the greatest possibilities for the technical staff 
The Problem Stated 
v factor has recently entered into the technical functions 
t engineer ['wenty-five years ago, the supply industry 
a relatively unimportant place in the development of the 
nical requirements of the railroads. The problems confront- 
he locomotive and car departments were relatively simple 
the supply industry has grown to enormous proportions and 
n to developing its engineering personnel from outside 
rces, approximately 43 per cent* of the executive technical 


ry, technical societies have taken a significant place in fur 


ers and the supply staffs of railway supply concerns, ap- 


promoted since 1919, have been recruited from the 
Class | railroads 
re has come a tremendous in- 





nical departments oft the 
th rapid de velopments, the 








the complexity of both the locomotive and car prob- 
and the questions now confronting the railroad mechanical 
making decisions on new equipment are often related 
es of engineering, somewhat remote from the direct 
em of motive power! I refer to such subjects as heating 
tilati eat tr on, lubrication, chemistry of com 
‘ I USsKr n ark rT 
s general tuation also has a direct bearing on the question 
rds and the leges. It is my observation that four 
at mechanical engineering go with railroad supply com 
t ne who enters the service of the railroads 
the past, there is a “romance of the rail” but this does 
in quite the same as it did earlier in this century. Other 
ilso hold out enticements for the oncoming generation 
to a general belief, the curve of average earnings of 
il engineers employed by railroads is above that for in 
es at large;t+ but, with few exceptions, the railroads have 
ered the same as has other industries into the competition 
btaining the best product of the engineering schools. It is 
rediction that if you aim to secure and hold the desirable 
graduates you must recast your methods of recruiting, 
g¢ and placement of these men. The proper selection of 
sing recruits is as important as the selection of materials, 
s a more difficult task. This whole question must enter int 
ure of the railroads, but let me assure you that we of the 
ges share with you the responsibilities in this matter. The 
f the college trained man is a subject t the 
inical Division may well afford to give moré 
Technical Societies 
the period of the growth of the railroad supply in 


g engineering progress The fields of electric power, r« 
heating and ventilation, gas power, chemical eng! 


g1 
tools, 





g hydraulics, materials of construction, machine 
gement, foundry practice, and many other are well organized 
gh their respective societies. In the main, their problems 
urs, for railroad engineering compreh a vast held 
cca r 
all the societies, the American Society of Mechanical Engi 
probably comes the nearest to your interests and its Rail- 
Division, above all others, ought to have your co-operation 
policy is to confine its work to the highly technical problems 
lroad mechanical engineering and should be an incentive and 


istance to the Mechanical Division of the A. R. A., rather 


ert any of its functions or activities 


Other Facilities 


Again, there have been developed expensive and excellent 
ratory facilities in our engineering schools and most of these 





Se 


1 active service but three-fourths of the time each year. The 
rate and classic tests instigated and supported by the M« 

cal Division and now in progress at Purdue University, 1s 
vard step of great significance 

ile the first and most important job of a uni 
there are many institutions that have developed special 
ies along certain lines. One has worked for years in fur 
ng the science of heat transmission, another has specialized in 


iversity is t 


rnal combustion engines, a number have outstanding facilities 
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for metallurgical, heat treating and allied fields, while others have 
become recognized in the field of combustion, heating and venti- 
lating and industrial chemistry There may soon come a time 
when these organized agencies may serve the railroads as never 


betore 

The engineering experiment stations, some 20 in number and 
manned by some of the best technical men in the country, are 
undertaking practical research problems, as important to the rail 
road engineer as to industry at large. Usually, problems dealing 


with fundamental reasearch are carried on by these state sup- 


ported laboratories, but many industrial companies co-operate in 
tests on some of the work having a commercial bearing Che 
University of Illinois has issued 160 bulletins from its station, of 


which 10 or more are on railroad mechanical subjects. The En 
ineering Experiment Station at The Pennsylvania State Col 


lege has expended in 15 years at least $100,000 in the very pract 
cal subject of heat transmission. Many of the stations ar¢ 


equipped to carry out work in special fields of engineering 

Car heating is an important subject, but notwithstanding 
recent improvements the data available are neither satisfactory 
nor conclusive. The whole field should be reviewed in the light 
f economy and of comfort to passengers, and in this, as in most 
of the new developments, the railroad officers and the railroad 
supply interests must work together in the spirit of “give and 
take.”” The questions raised bring out the interrelation of our 
engineering problems, a point which I aim to emphasize in this 
paper. They also indicate that more experimental work is needed 
The Research Laboratory of the American Society of Heating 
1d Ventilating Engineers is working on many problems directly 
related to your interests 


Other Problems 


\lthough appearing in a different aspect, questions of the same 
1ture remain unanswered for some of the preventable heat losses 
the locomotive and in refrigerator cars. As a further illustra- 
n of interest in health and comfort, mention may be made that 
a research laboratory, not connected with a railroad, was recently 
asked to advise on methods of cooling passenger cars during the 
times of excessive heat. The mere suggestion of a Pullman car 
kept at 72 deg. F. in the summer season, with the windows closed 
keeping out noise and dirt, brings satisfaction to the traveler. 
Surely the engineer has a duty to perform in addition to the de 





elopment and care of material things, wonderful as they ar: ] 
expect to see the day when practically all dining cars will have 
their individual mechanical refrigerators and when refrigerator 
cars will, for the most part, be cooled by mechanical means, us 
ng an improved compressor system, or working the absorption 
principle 

Improvements and refinements of this character are directly r 
ated to the question of rates charged, but experience is somewhat 
convincing that the people will pay for safeguards to their health 





appreciate the importance of such pr 


is paper and of their application to the 


Da ile ar 
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lems as those cited in tl 






broad field of transportation. Would it not be of direct benefit 
to the greatest industry in this country to provide a central bureau 
ft study and investigation where problems of common concern 


uld be reviewed, analyzed and reported upon 
lhe demands of the present call for a new angle of approact 
he solution of many problems. The Master Mechanix 








ter Car Builders Associations have rendered an invaluable service. 
nd the Mechanical Division will continue to establish standards 
nd recommended practice. The Bureau of Railway Economics is 
lso filling a real need, but I fail to find a clearing house for the 
review of the more purely technical railroad mechanical l 
electrical problems 

Looking to the future, and as a step toward economy of time 
effort and money, would it not be desirable to establish and mair 
tain a bureau of co-ordination for technical problems? To sucl 
bureau might also be assigned the task of formulating necessary) 
r desirable recommendations as they affect all railroads in the 


selection, training and placement of engineering graduates 


The Future of Motive Power 


Turn, if you will, to a topic which is uppermost in our minds— 
the future of motive power. Many agree that the greatest single 
possibility lies along the lines of new developments in the utili- 
zation of fuel \ lower average rate of coal burned per square 
foot of grate giving increased capacity and made possible in 
part by the four-wheel trailing truck, the correct proportioning 

f grate area and firebox volume, the extended application of 
water tube boilers, pre-heating air for combustion, application of 
induced draft, thus reducing the back pressure in the cylinders, 
the use of higher steam temperatures, which will introduce new 
problems in superheat, reduction of losses in heat exchange to the 
cylinder walls, and new developments in design of feed-water 
heaters for locomotives, are some of the problems before us. As 
in stationary practice, the boiler development has usually lagged 
behind the engine development. In these questions, capacity v 
economy call for a more extended study 
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Influence on Design by Locomotive Test Plants 
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tly to the increasing interest in science 
lves accurate methods of testing. A 
applied to locomotive development, is 
exerted by comotive test plants, and 
findings as noted below 

assurance 


gave a new mean 


wer and rates of com 
the relation betwee 
It was also 
steam was 


by speed 
the exhaust 
ntermittency of the exhaust, the essential 
duced being the quantity of steam ex 

ry has Pp inted out that this is often over 
the claim is made that a multi-cylinder 
efiicient exhaust With the re 
r three-cylinder locomotives, would it not 

the effect of intermittency of exhaust ? 

locomotive testing plant, originally 
and 1905 at Altoona, 
veritable gold mine of in 
ntinued improvements in 
The determi 


Toot 


action 


Railroad 
uis Exposition, 
umulating a 
ace possible ( 


any results 1 vy be 


since 


noted 
square 


ft evaporation per hour per 
7 ip to 30 


eer 
piston val for cylinders 


June 11, 1927 


in diameter, the greatly increased rate of unit evaporation of 
short tubes over long tubes, the quantity of water evaporated tor 
ne square foot of free air space through the fuel bed support, 
varying amounts of superheat on steam consumption, 
advantage gained in boiler efficiency by the use of fire-brick arch 
when high volatile coal is burned, losses as determined by a heat 
from heat absorbed by the superheater as compared 
iat absorbed by the water heating surface, losses in steam 
between boiler and cylinder, most economical point of 
heaters 


effect ot 


tests, 


pre ssure 
ut-off, and economy effected by feed-water 
The list of findings might be greatly extended, but 
remind us of results definitely accomplished by these 
plants. It indicates one of the means by which the steam loco 
motive has met the challenge of competition during the past 20 
years; but more than this, it suggests the necessity of more re 
search and testing all along the line, lest others take from you 
the business, and with it the willingness of the people to back 
improvements and continue reconstruction 
Looking beyond the present, let me urge you 
men who are doing development work and turn over to them the 
facilities which they must have to go on with their labors. It 
is no longer a question if the railroads can afford to do this. Can 
they afford not to do it? 
In view of the present situation, as briefly outlined in this 
paper, but with no thought of slowing up the work which is be 
ing undertaken by individual companies, I see a real need for the 


iS 


is sufficient 
pioneer 


to get behind the 


a Bureau of Investigation which would be sup- 
ported by all railroads. It might properly be combined with the 
suggestion noted earlier in this address, and the two function as a 
“Bureau of Co-ordination and Investigation.” This general idea 
was recently submitted to a leading member of the Mechanical 


Division, who expressed himself in the following words concern 


proposal : 
establishment of a bureau of research supported by all 
supervised so that the results of their 
efforts would be based entirely on improvement would, in my 
pinion, definitely cheapen transportation, and improve service, 
as well as be most desirable. Such action would result in co 
irdinating the best thought on any subject and at the same time 
make it possible to gain expressions from institutions such as 
yours, which have specialized in certain research activities, so that 
onomy of expenditures could be preserved over what would 
‘tain if a central bureau as established demanding facilities for 
making appropriate research work in all branches of railroad ac- 


establishment of 


ing the 
; The 


railroads and properly 


ivities 
For year, the National Research Council has served many in 
dustries by substantially just such a plan. As a member of the 
executive committee of one of its divisions, | am acquainted with 
the results obtained during the past few years in the field of heat 
transmission and am confident that the art would not be as far 
advanced or the service rendered be as extended had not this 
work been centralized through the co-ordinating agency of the 
council 
Reviewing with you some of the aspects of a new economic era 
in railroading, I would close by reminding the Mechanical Divi 
sion that the big problem the engineer must solve is how to meet 
the inevitable demands that will be placed against his ability to- 
morrow. This problem is facing us. What will be your answer 
it? I have ventured to suggest some of the means at hand 
h should aid in a satisfactory solution 


The Next Step in the Development of Locomotive Drafting 


By W. F. M. Goss 
Affiliated Member 


Dr. Goss presents 
1 comprehensive review of the de 
f draft and draft appli 

the modern steam 

and tore probable 
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service tests to 


(In this 


paper 
velopment 
locomotive asts 
future development of a 
exhauster shown by 
have many important 
Following a detailed reference to 
attempts at drafting locomo- 
the Von Borries-Troske tests, 
American Engineer stack 
and the Association’s stack tests and 
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nters in draft production 
ich as Robert Quail, G. M. Bas 
H. H. Vaughan, Dr. Goss 
his paper as shown in the 


advantages 
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tives, 
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experi 


that the next step in loc 


motive drafting involves the use of a 
suitably driven exhaust-fan Il have 

with deliberation because I appreciate the reluctance with which 
locomotive men contemplate such a process. They know it to 
historic fact, that exhaust-fans have tried on loco- 
motives at various times and in many places, that they 
have never been continued in service. It has tradi- 
tion men that exhaust-fans in locomotive service 
have always failed. The reasons for their failure, whether the 
conception was at fault or the design poor, or materials 
badly chosen, are rarely sought, and its sway. 


designed and 
subject 


suitably 
approached my 


been 


he a riec 

and 
become a 
with railroad 


the 
tradition holds its 

If, now, instead of relying upon the tenets of traditions, we 
pproach this subject from the standpoint of scientific inquiry, we 
ire at freed from many conservative restraints The 
problem is one which I have carefully studied I have been 
fortunate in having had the co-operation of able interests in the 
development of designs, in the conduct of laboratory experiments, 
ind in tests of an experimentally equipped locomotive on the 
ad; all with the result that much reliable information con- 
erning the possibilities of the exhaust-fan in locomotive service 


once 








ea 





end is such tha 


available In tact, speaking from a scientific point of 
ew, mechanical draft in locomotive service is today better 
derstood than was the present front-end with its open ex 
uust-jet before this Association had undertaken its develop 
ent, thirty years ago. 


Darius Green attempting flight by chance, failed in his pur 
se, and established a tradition that flight by man was im 
practicable ; the Wright Brothers, guided by scientific procedures, 
h I it The art 


ttered that tradition and attained successful flig 


e 
! 

producing draft in locomotive service has now reached a 
ndition of scientific stability. The theory underlying design of 
xhaust-fans for producing draft, and of steam turbines for 
them is now well understood; our range of choice in 
tion of materials from which to construct such equip 
ment has, in recent years, been extended, and men of skill are 
ready to proceed with the details of desig We never really 
ichieve until we are able to step beyond the limits of present day 
complishments. It is time for the next step. Shall we take it? 


The Turbo-Exhauster 


\ decision to proceed with the installation of mechanical 
dratt in locomotive service at once opens the way for many 
different arrangements of details I have preferred to work 
on an application of an exhaust-fan, directly connected with a 
steam turbine energized by the exhaust steam from the locomo- 
tive cylinders. The combination of turbine and fan, hereinafter 
referred to as the “turbo-exhauster,” is a self-contained unit 

gle shaft carrying a steam-turbine wheel at one 
end, and an exhaust-fan wheel at the other. The locomotive 
exhausts directly into the steam-supply header of the turbine, 
from which it passes through nozzles of appropriate size to the 


wh 
vi 


g 
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a sin 





turbine wheel The turbine takes all the exhaust from the 
locomotive cylinders, not a part of it The nozzles of the 
turbine are the exhaust-tips of the new arrangement The 


steam having done its work on the turbine-wheel is discharged 
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Turbo-Exhauster in Place, Showing Steam Connection 


Between Exhaust Ports and Turbo, and Blower- 
Pipe Connections for Road Experimentation 


1 casing which conveys it along the shaft of the turbo-ex 
1uster to a point close to the back of the fan-wheel, where 
flows in a steady stream into the front-end 
lhe course of the exhaust from the turbine wheel to the front- 

t it maintains an atmosphere of exhaust steam 
ut the journals and bearing of the turbo-exhauster and at the 
ack of the exhaust fan wheel. The pressure of this steam is 


merely the pressure of the front-end, and its temperature can 
never be higher than the temperature of steam at or below at- 
mospheric pressure. This arrangement entirely disposes olf 


ny trouble which might otherwise be anticipated in maintaining 
rnals and journal boxes within the front-end of a locomotive. 


rT) turbo-exhauster has no valves or governors « ther 
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elements of control. All steam that the locomotive exhausts goes 
» the turbine wheel and the energy that it imparts to the turbine 
wheel is absorbed by the exhaust-fan wheel, so that the draft 
action induced by the turbo-exhauster responds to the volume of 
steam exhausted by the locomotive just as does the draft action 
in the presence of the open exhaust-jet now in use 

The exhaust of air pumps and of other steam auxiliaries is 
piped into the steam-header of the turbine, where is goes tl 
same course as the exhaust from the locomotive cylinders 
Experiments have shown that the exhaust from the air pump 
alone is quite sufficient to keep the turbo-exhauster in motion 
when the throttle of the locomotive is closed, so that on the 
road the turbo-exhauster never stops, though its speed may 
vary between very wide limits. 

Quite independent of the steam-supply casing 


ic 


yf the turbin 














Turbo-Exhauster in Ring in Process of Application for 
Experimentation—All Parts of the Device Go with the Ring 


is a small high-pressure steam header covering a nest of high 
pressure nozzles arranged to act upon the turbine wheel. The 
usual blower pipe connects with this high-pressure header. In 
ring up, the roundhouse steam hose is attached to blower pipe, 
steam is turned on, and the turbo-exhauster, operating as a high- 
pressure steam turbine in quietness and efficiency not otherwise 
obtained, begins its work. The blower may be used as needed, 
not only when the throttle is closed but also on the road, when 
the throttle is open, and there is need of a real draft booster 
The fact that the blower nozzles are independent of the exhaust 
nozzles permits them to be effective when worked either inde 
pendently or in combination with the others 

[he turbo-exhauster as a whole is arranged in the front-end 
immediately ahead of the superheater. Its shaft is parallel but 
not necessarily in line with the center line of boiler. In its appli 
cation to existing locomotives it will often be found practi 
cable to put it into existing front-ends, but the preferred arrange 
ment is one which provides a short extension front-end ring 
within which all parts of the turbo-exhauster may be permanently 
installed. The stack is ordinarily moved forward to the new 
ring and the old stack-base sealed by a man-hole cover, by the 
removal of which, admission is given for inspection of super 
heater, and related parts. When a full exposure of the front 
end is necessary, the supplemental ring carring out with it all 
parts of the turbo-exhauster is easily and quickly removed 
The turbo-exhauster presents no difficulties either of design 


or application arising from scientific considerations. Its funda 
mental details have all been analyzed and tested Assuming 


that the functions it performs are desirable functions, its scientifi 
soundness should insure its ultimate introduction 


The Turbo-Exhauster as a Draft Producer 


The efficiency of the turbo-exhauster as a producer of draft is 
the combined efficiency of the steam-turbine and the exhaust-fan 
The steam-turbine is a device of comparatively high mechanical 
efficiency, but the conditions of service in the front-end of a loc: 
motive are variable, and very high efficiency is not to be ex 
pected. In my initial study of the matter I assumed an effi 
ciency of 60 per cent for the turbine. The exhaust-fan, wit! 
its cinder trap, is necessarily a fan of low efficiency, and | 
accepted for it an efficiency of 40 per cent. Under these esti 
mates, the combined efficiency is 24 per cent; that is, the tur! 
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Secticn of an Experimental Turbo-Exhauster 
easily supplies all 
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exhaust. Experience has shown that 


turbo-exhauster, 


1 designing engineer cannot be 





in dollars, and in human lives is large, and a modification in 


design which will permit a steam locomotive to approach the 
electric locomotive in quietness of operation is in itself worthy 


i attention 


Effect on Spark Discharges 


The discharge of solids from locomotive stacks has thus far 
refused to be suppressed It is not that the solids cannot be 
separated from the gases, but that when separated, they cannot be 


gotten out of the front end, which, when the locoomotive is 


perating, is always below atmospheric pressure here have 
been many attempts to provide a side-door for their orderly 
exist, but they would never use the door; they have always 


nsisted upon passing out through the broad avenue by which 
verything else finds its exit from the front-end 

In this matter the introduction of the turbo-exhauster brings 
ibout a complete change. The solids entrained by the gases 
ire collected in an intercepting ring-collector on the discharge 
ide of the fan, where the fan pressure is maximum, and hence 
always above the pressure of the atmosphere All solids thus 
collected are discharged by a separate pipe, preferably into 
the fire-box though, if the operator prefers, there is nothing to 
prevent their being delivered to the ash-pan or upon the road-bed 

Chis apparently easy disposal of the solids is due entirely to 
the fact that they are collected in a zone which is always at a 
higher pressure than that of the atmosphere All that needs to 
be done to get them out of mechanism is to provide an out- 
let through which they may pass. 

It is evident that the turbo-exhauster, by returning to the 
re-box the solids which now pass out of the stack, is to be 
redited with such gain in the efficiency and power of the loco- 
motive as a whole as may accrue from such action. Under pres- 
ent conditions of stoker firing, the effect upon output of power 
is complex, and I have not attempted to analyze it, but its 
ffect upon fuel consumption cannot, | think, be questioned. The 


tests of fuel in locomotive service to which I have already re- 
ferred7, show that with mine-run coal at medium power, 3 per 


cent, and at heavy power, 9 per cent, of the heating value of 
the fuel fire was discharged from the stack. There seems to be 
o doubt that a device which will return to the firebox the 
fuels thus discharged will recover these percentages of fuel 
Again the discharge of solids from the stack constitutes one 
f the serious objections to the presence in congested com- 
munities of the modern steam locomotive. The abatement of all 
such discharges, even if no use is made of their fuel value, repre- 
sents a very potent advantage to be derived from the use of 


turbo-exhauster 





Tests of the Turbo-Exhauster 





Steps have been taken to advance the state of the art repre- 
sented by the turbo-exhauster. The theory of the device has 
been re-examined, model forms of exhaust-fans and cinder traps 

ive been made and elaborately tested, and a series of full- 
sized turbo-exhausters have been installed and tested on a loco- 
motive in road service. This work of design and testing, most 
skillfully conducted, has disclosed : 


A complete confirmation of results predicted based on theoretical examina- 
tion and analysis; that is, the device has done in service what the under- 
lying theory said it would do. 

That its use facilitates the process of firing up a locomotive 

That it supplies the requisite draft to make the locomotive steam satis- 
factorily in ordinary service 

That the back-pressure required to maintain satisfactory draft conditions 
is not more than half that normally required 

That the exhaust from the air-pump is sufficient to keep the fan turning 
when the throttle is closed. 

That its use supplies the same element of balance 
team delivered by the boiler, and force of draft controlling volume of steam 
produced, as is given by the open exhaust tip 

That in case of low steam-pressure on the road, the blower nozzle can 
he effectively used when the throttle is open, the lower supplementing 
the exhaust 

That the noise of the exhaust from the cylinders, from the air pump, 
und from the blower, is eliminated 

That objectionable cloud characteristics of the smoke discharge from the 
stack are diminished 

That the discharge of solids from the stack is reduced to an amount that 


is negligible 


between volume of 


It is but fair to add that the service tests developed two 
sources of difficulty, that the line of solution is in each case 
apparent but that the solution has not yet been worked out in 
service The difficulties and the means by which it will be 
sought to overcome them are as follows: 

The fan wheel suffered severely from the abrasive action of 
the solids entrained by the gases it was required to handle. The 
rst fan put in service failed after a few hundred locomotive 
miles: a later fan tested withstood service for five thousand 
locomotive miles. The service requires a fan-wheel which can 
be depended upon for at least 25,000 miles. It is proposed to 
secure such a wheel by progress along three different lines, thus: 
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By making the fan-wheel respond more nearly | oother strean bility that such a solution can be had. In the event that it is 
and t mprove the haracte t material trom the ftan-wheel : 4 ‘ 
, not practicable to so separate the oil from the exhaust of the 
By making certain parts of the fan-wheel heavie locomotive, it will be entirely practicable to inject into the tur 
By reducing the work upon the fan-wheel by applying to the intake bine, at proper intervals, a solvent which can be depended upor 
R - vith ‘Gele en f gutreined solide, sa a ¢ : ivention i to dissolve the encrustation 
e far heel’s motion, it order that the oe of Oe : weeel will The tests having been entered upon tor a distinct purpose 
lids ghia Eye ee rapid Pestahe ~o ne Ase gt —_r which did not necessarily involve the complete experimental 
pact, even slight reductions in this velocity l greatly to prolong development of the turbo-exhauster, were terminated when the 
life of the fan-whee purpose for which they had been undertaken had been accom 
[he efficiency of the turbo diminished under service con plished 
tions as a result of the accumulation of oil from the exhaust Discussion 
its blades. Such acumulation was found to require attention 
intervals of approximately 2,000 locomotive miles. It is Dr. Goss was paid high tribute because of his long 
hvious that the necessity for such attention would be entirely © ad 
ercome if it should be found possible to introduce an oi! @9d continued interest in and helpfulness to the asso 
the exhaust-pipe connection, and there is a prob- cClation and the mechanical departments of the railway 
o ‘ ° a . * , 
Report of Committee on Electric Rolling Stock 
he 1927 report of the committec forces for the various conditions of draw-bar pull encountered 
m electric rolling stock is usually }—An analytical study is of value towards interpreting the 
comprehensive and embraces a va esults of experimental study and observation, and in estimating, 
iety of subjects. It is presented here in a general way, the results that might be expected from cet 
vith in outline, special attention be tain features in design 
ng given to information concerning 4—A satisfactory locomotive would seem to be one which will 
perating results of existing electri traverse curves with freedom and without cramping or localizing 
ed roads stresses, and without excessive wear and punishment to detail 
parts of track and machinery 
Lateral Forces Acting Upon 5—Rail and flange wear are factors by which some of the 


a Locomotive When Pass- ualities of a locomotive design might be judged and that rail 
a ind flange wear are closely related to track stresses, although 
ing Through a Curve t does not seem possible to definitely measure the varying track 

stresses and yielding of track, and therefore to calculate with 


Wuring the past ear, the com , . : , 
Src ositieted ion stele | degree of certainty the amount of rail and flange wear 
, ITIL nas Cor ucier Its studies ll " = . 
L. K. Sillcox ; ed to the heieh £ the cente 6—A high lateral resistance is desirable in the front truck 
evar®rt in wnt < nN cen I “ e naa 
Chairman . * : ae dnonenntion ind a low lateral resistance in the trailing truck Although, 
VTAavVity ( eCieciric CO Ollves . “ : 
mieten detest aalhae . hin ment af dat tn when the locomotive is called upon to do practically as much 
: al csis : | i (AS « =< < ou if ‘ i be§ Le < > . . . 
thled ‘ an tana 5 aan = ' vork in one direction as in the other, an ideal condition might 
een assembled pertaming to both subjects but only at cor Ab ; ae 
' nelialiiies eiettiaate Green | been prepared for report obtained by reversing or exchanging the characteristics of 
g Vi abDdie resistarm rucks has peen repared for I! ) . i: » : 
e data relative to the subject of variable resistance trucks e leading and has ailing trucks 
ppears in the forn f an instructive and thoroughly prepared / Those associated with the operation of electric locomotive 
aper presented by A. Kearney, superintendent motive powet vhich are run practically as much in one direction as in th 


Norfolk & Wester? lhe paper is highly technical and the cor ther—might with profit observe the rate of flange wear, tiré 
usions are based on a general analysis of especial ind rail wear and all the factors which might have contril 


foll uted to unsought. conditions and from which observations mor‘ 





. are as LOWS 
When a locomotive is running without exerting tractive et iccurate determination might be made for the most economical 
rt, except for its own movement, the lateral resistance it apportionment of wear between the various elements for the px 
e leading truck should be relatively large and the lateral r« culiar or local conditions 
stance in the trailing truck should be zer In the appendix, brief reference is made to some practices 
Since the primary object of the locomotive is to haul cars locomotive design as well as to some features of design whic! 
the physical characteristics of the roadway vary betweer have been proposed in connection with the lateral resistances 
rtain rather definite limitations, the locomotive design might leading and trailing trucks on heavy electric locomotives 
1 compromise for the variation in operating cor \fter analyzing the situation, the committee has reached 
he eins emm the effect upon lateral nelusion that the cure as reported to th Interstate | 
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Two-Unit Electric Locomotive and Freight Train on the Detroit, Toledo & Ironton 




















ulaptable to the purpose of compar 





peratis n electric rolling stock between various 
the purpose r which it is t 

tate t t i lesirable t have 

s included in the data annually 

ind included in their report, pre 

road if possible; and it i 

er 7 
= | 

of | 

| 

' 

| 














The Virginian Power Plant at Narrows, Va. 
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locs 


as not been built up and the regular locomotive operators con 
isting of engineers and helpers are used to maintain the 
motives they run his procedure has been made px 

to the small amount of maintenance actually required 


nother interesting development has been the relatively 


sible duc 
Also, 
large 


umount of time the operators avail themselves of the regenera 
tive feature of the locomotive to slow down trains 

‘During the trip between Fordson and Flat Rock, three othe 
main line railroads are crossed, i. e. the Michigan Centra 
Wabash and the Pennsylvania, and practically every trip it 
necessary either to stop or slow down at one or more of thes 
crossings 

“During steam operation prior to the electrificati Wa 
customary to use air on the train in the majority of such cas 
with loss in time 

“Since the electric units have been put in service neat 
slow downs r stops are made with regenerative braking 


Hence, if a clear signal is given just as or just before th 


has stopped, the train can be immediately accelerated wi 
any loss of time 
“The flexible control provided by the locomotive has 


abled the trains to be handled with practically no injury to 
has been charged 


drawbar 
the 


equipment whatever and not a single 


against the electric locomotives since service was 
j 


gurated 
“Plans are undet 
f the electrificatior 


way for additional locomotives and ext 





Virginian Electrification 


Last year’s report of the committee included a paper | 


tr 

| 
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el 


nau 


whi 


W Sasser, superintendent motive power, Virginian, 
dealt with the various phases of the Virginian electrificatio 


In this report, Mr. Sasser supplements the information presente: 


a year ago [his additional information is brief but of 
ticular value because of the operating data it 
the exception of three power 
herewith complete follows 


In last year’s report on the Virginia: 


as 


electrification Ll oe 


description was given and operation of the Mullens-Princetor 
section was described. Since that time, the remaining sectior 
extending to Roanoke, Va., has been completed and operation ir 
augurated the middle of September, 1926 As indicated 
last year’s report, trains were made up to 9,000 tons at Clark 
Gap, and handled to Princeton by one locomotive On Sey] 
tember 18, 1926, the first train left Clarks Gap for Roar 
with full tonnage of 9,000 tons, returning west the sam , 
with a train of approximately 2,800 tons of empties. Operat 
through to Roanoke has proved successful, regeneration n 
taken care of to the full capacity of the locomotiv: tl 


f 118 miles from Clarks Gap to Roanoke, the 


nar 
pa 


ner 


ximate! 


ire handled at the 28-mile-an-hour speed for appr 

45 miles, and at 14 miles per hour for the remainder « 
run There is only one regular stop, arranged for the inspe« 
tion of trains, at Whitethorne, and runs are frequently mad 
with only this one stop 

In operation through to Roanoke with ele« powe 
practice of making up eastward trains at Princet uN 


ain 


the 


contains and with 
plant load curves, is published 


9.000 ton trams 


pusher service maintained under steam operation at Whitet ( 
have heen discontinued. with considerable saving me and ex 
pense Westward trains of empties are stopped at Princet 
for inspection, the electric locomotive leaving its train at t 
point, picking up the previous train inspected 
Elmore 

Since operation through to Roanoke has obtain \ 
ginian experienced in the months of October and Novembe 
1926, the heaviest business in its existence. During the mont 
f ¢ Ictohe T 711 420,600 gross ton mile Ss represe! tec’ the 4 
lone by electric locomotives. while in Novembet yur 
reached 213,545,860 The average locomotive mileage per « 
for 3-cab locomotives for the month of October was 139.1. ar 
for November. 147.6 In. considering this ure averag 
locomotive mileage per day, the fact should not he lost sig! 
of that more than 50 per cent of the locomotives were used « 
short runs and hill service, including pusher service, and tha 
ill the locomotives owned were considered in the above ivera 
mileage, whether’ in service or in terminals for anv reaso 
Individual locomotives operating in the 135 mile run hetwee 
Mullens and Roanoke greatly exceeded the ahove average mil 
ize, the daily mileage frequently being in the neighborhood 
710) miles The locomotives have stood up remarkably wel 
im service ne maintenance feature of particular general in 
terest is the success of the floating bushings applied to the mai: 
und side. rods Up to the end of December, 192/ nly one 
floating bushing was removed: and judging from results al 
ready obtained, it does not appear improhable that an avera 
life of 60,000 miles will be obtained from these bushings 
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in ve maintenance costs are often figured in cost pe! 
omotive mile, but a comparison of this nature is of little value 
iless similar locomotives operating over an identical profil 
ving compared. Furthermore, the number of units per loco 
‘ varies However folk wing this system, the cost ol 
comotive repairs 98 cents per unit mile for October 
November, 1926, and 13.6 cents per unit mile from January | 
November 0, 192 When prorated to 100 tons on loco 
arivers these vures becume 64 cents and &.3 cents, 
pectively Even this, however, is not a satisfactory basis 1 


nparing 


locomotive maintenance costs, and some other meas 





re should be employed to indicate the cost on the basis oi 
rk done by the locomotive In the case of the Virginian 
comotives, which are equipped with watt hour meters, this can 
adily be ascertained taking the total energy in kilowatt 
s used by the locomotives both for motoring and regenerat 
which is a very close measure of the work done, and divid 
r s into the total repair cost [he cost so obtained is 1.3 
ls per kw.-hr. used, for the months of October and Novem 
‘ 1926, and 1.27 mills per kw.-hr. used from January | | 
vember 30, 192¢ The cost of electric locomotive repairs 
her roads on this bas is not now readily available for con 
it it yped that the practice of keeping the recor 
way will be encour aged 
elerence has een made in the previous report to Ux 
‘ Powe Plant practical y all that remains to be sax 
experience 1 tied the used pulverized tuel as 
e well suited for handling the sudden load changes inherent 
: \ w i Railway trafhic conditions Until the electrifica 
completed a the power plant operated under tl 
ditions for whi t was designed, the al consumption 
ina\ ably high, but for the months of October and N« 
er, it averaged 1.66 lb. per kw.-h1 During this period 
load factor was 52 percent, with an average power tact 
85 percent, based on the total output of the generators « 
from the actual hours run during this period compared 
c ( ip { 
: f producing power, including fuel, operation 
- and maintenance of power plant, substations, trans 
e, distribu system and track bonding, for the ten 
ing October 31, 1926, was 4.388 mills per kw.-hr. pt 
it the power plant During October and November, 
reased and better load, due to operat through 
; unoke, was experienced, the yst per kw.-hr. was 3.401 
nd 3.787 n respectively 
y e mont November, 1926, the maximum output 
eache gures of some interest being shown in the follow 
Die 
generated, total for month 11,212,000 kw.-l 
generates et f month 10,719,100 kw.-hr 
gy generate tal maximum day 441,000 kw.-hr. 
rgy generate net maximum day 423,600 kw.-hr 
ximum: Instanteneous load for mont 
rators on line) 47,000 kw.-hr 
ximut 5-n é for 1 t 3 ger 
rs line 42,000 kw.-hr 
iXil hour month (3 generators 
line 31,000 kw.-hr 
teresting feature of the power supply is that suppli 
: y é comotives themselves, through regeneration as reterred 
the pr« report During the two months under cor 
ition, it was demonstrated that practically all of regenerated 
. ver s being absorbed by other locomotives, the water rhe 
4 it Narrows power plant very seldom coming into opera 


r in operation, as 8.3 percent of the 
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vided for electric locomotiy it that point have justili 
design and capital outlay 
The transmission distribution ind = catenary ystems 


lescribed in the previous 
to that statement, other 
veloped and the general arrangement 


rep 44 
serious detects have 


has been tound to mee 


, 
than that no 


quirements of operation 

As stated above, the business handled by the Virginian 

g 1926 exceeded all previous experience, and, during the 
' . | 


¢ mentioned placed upon the electrification 1 «del 





The Vollmer Road Substation, Illinois Central, 
Suburban Electrification 


lose ly 


( approximating, iI not alt V cl 
number of locomotives provided was based e Virg 
feels, from results obtained, that electrification t \ s1 
tain division has proved a success and has stific 


volved 


' 
' 


heavy insp 
auxiliary 


' 
' 


itlay. 


Illinois Central Electrification 


During the year covered by this 


wert 


‘ 


report, the Illinois Centr 


as inaugurated electrical service on its suburban lines in Cl 
ago. This project is notable in the high motor capacity 
ided per unit of uin weigh order to permit high rat 
acceleration Chere e many other interesting features 


and available to 


prepare a paper tl 
roject The report by Mr. Jansen 
yr up to the electrification, som 

lescriptions of the 


rol; a.c. lig 


includes the history 


results and 





operating 
supply system; the supervisory remote 
it and power service; inspection 
multiple unit cars; motors, 
structions for train 
with 


control, 
equipment ; 
art of the 
luded I] 
In 1922 a commission was appointed to 
ype ol best suited for the 


rihcation, four different voltages 


employees 

report vl deals 
+} 1] 

in the tk vil 

make a stu 

system 

considered, with 


being 





= , : reuslt that a 1,500 volt, direct current system. with overt 
; powe! nsumed by electric locomotives while motoring meee mmeies moe i Soe, Wi Ove! 
: catenary system of construction to deliver current to the 
iring this period was supplied by regeneration -_ : wenver 
. and locomotives, was ecided on. on the basis t it w 
, 7 , ’ ’ 1, ’ ] > 4 ry ] ~ 
\ spe on shed has bees installed at Ri anoke, Va., to lerminal Electrification onl, 
j ire OF Mspection and minor repairs, lubrication, Cic., the Suburban service covers the following tracks on the n 
i c eing prepared for the return trip in a minimum uth 
ne iveraging tw hours All ordinary maintenance and Randel! : 
' mf ¢ andolph street t eventh street, 1.3 miles. tv 
repairs are made at Mullens and fifteen months of opera oneal tind ; . ac 
ive lemonstrated that the shop facilities specially pro Eleventh street to Fifty-first street. 4 ss a ee 
Table I—Steam and Electric Schedules for Matteson Trains 
‘ Distance from Randolph st Matteson is 27.93 Mil 
j Steam schedules (1925) Elect sche e re ements Ele P actuall tained 
Schedule No. of Sche ¢ Per cent decrease N Per ce 
termediate time intermediate time n time electri ntermediate rease ¢ 
tons in minutes stops 1 minutes vs. steam stops te 
34 80.0 33 72.5 9.4 3¢ 14 
x : 79.0 25 63.5 19.6 8 
pecia 4 64.5 13 53.0 17.8 "15 7 
lf spec ? 60.0 8 46.0 23.3 N ‘ g 
*A sh t s tarting electric operation, the station stops were increased to the number shown 





members of the asso 
t10n, the committec invited I: W ansen, electric il eng 
; 


Illinois Central, to covering this most re 


ind repair sli 


operation results s 


; 


ind nothing much can be adce 


Illinois Central suburban ele 


he 
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treet (Kensington), 3.1 neluding C. S. S. & S. B., the maximum demand was 20,104 kw 
r 6.36 kw. per car mile, including heating 

ee ee es [he construction of the cars began in August, 1925. The 

»verhead catenary system was started August 3, 1925, but did 


not reach full headway until October 1. The first revenue train 





i branch hne to South Chicago consisting 
track connecting with the main line a were operated July 21, 1926, between Randolph street and 
ind a single track branch line from Kei Sixty-seventh street on local tracks \ formal opening of the 
und Fifteenth street) to Blue Island service was made on August 7, and the complete service wa 
ug South Shore and South Bend, whi placed in electric operation on September 1, 1926, or about six 
volts a. c. to 1,500 volts d. c. in 1926, months in advance of the time required by the ordinance. At 
rom Randolph street to Michigan City ihe present time 260 cars are in service, operating in two-car 
30 minutes service between Randolph street units, there being 130 motor cars and 130 trailers, a motor cat 
; nnecting with the Illinois Central at ind trailer being semi-permanently coupled and operating as a 
k portior f that line from Ker unit. These cars operate in local, express and special service 
Local trains make stops on an average of 0.6 miles. Express 
7 trains 5.8 miles in length, followed by local runs or an averag: 
of 1.0 mile between stops. Special trains average 1.7 miles 
between station stops, but on some runs there is from 5.8 to 








14 miles between stops. 

After considerable study, an acceleration rate f 1.5 miles 
per hour per second, with a balancing speed of 57 miles per 
hour and braking rate of 1.75 miles, per hour, per second, wa 
decided upon. In actual service a speed of 65 miles per hour } 
frequently attamed Che motor cars are equipped with four 


250 horsepower motors, giving 500 horsepower for ea 


e tram 


Twenty Years’ Electrical Operation on 
the New York, New Haven and Hartford 


7 
2 [his year marks the twentieth anniversary of electrical opera 
tion on the New York, New Haven & Hartford, and as a part 
of this report W. L. Bean, mechanical manager, New York 
New Haven & Hartford, has presented a history of the ex 
perience ol the New Haven with electric motive power! More 
\ electric traction history has been made on the New Haven than 
> on any other road and in this report Mr. Bean presents this 


| 


history in a form invaluable to the student of electric traction 


i 


sa 
D 
; ind to the prospective user. Only that part of the report whic 
¢ € concerns operating results is included in the tollowing 
‘ . . 
ey Ihe electric zone of the New York, New Haven & Hartfor 
ye N Railroad consists of the following 
: Woodlawn, N. Y., to Cedar Hill, Conn + tracks route miles 
> Harlem River, N. Y., to New Rochelle, N. ¥ tracks 12 route mile 
] Oak Foint, N. Y., to Fresh Pond Jet., L. I 2 tracks 8&8 route milk 
7 Stamford, Conn., to New Canaan, Conn l track S oute mile 
4 So. Norwalk, Conn., to Danbury, Conn 1 trac + route miles 
4 *West Farms, N. Y., to Mt. Vernon + track » route mile 
o> *Mt. Vernon to White Plains 2 tracks 8&8 route miles 
trac route mile 


"Mt. Vernon to Harrison 


"Operated by New York, Westchester & Bostor 


Through passenger traffic is handled between Grand Central 
Station and New Haven, and between Sunnyside, Long Island 
(Pennsylvania connection to Pennsylvania Station) via the Hell 
Gate bridge route and New Haven. 

Commuter service is handled from Grand Central Terminal 
to New Rochelle, Port Chester and Stamford principally by 


multiple unit car trains arranged to give local and express 


ee ES he 
Ma 


service. 

[he local service on the Harlem River, New Canaan and 
Danbury branches is also handled by multiple unit trains 

Local passenger and freight traffic and service to New York 
s handled on the New Canaan and Danbury branches 

[he Line from Oak Point to Fresh Pond handles freight only 
\t Fresh Pond the electrification will continue later in 1927 t 
Bay Ridge over the Long Island’s line. Freight trains will then 
be handled between Bay Ridge and Cedar Hill, Conn., a distanc: 
of 88 miles. The present electric movement of freight trains : 
etween Oak Point and Cedar Hill, a distance of 68 miles. This 
oute is one of the two principal western gateways for freight 
for the New Haven. 

[The New York, Westchester and Boston, a subsidiary of th 
New Haven, separately operated, handles commuter service be 
tween Harlem xiver, the Bronx, Mt. Vernon, White Plains 
New Rochelle and intervening stations to Harrison. Constr 
tion to Port Chester will ensue at an early date 

Local freight. service on the Westchester is handled by ar 








ana Otate | 
leased to the 


24 per cent, depending on number 
late stops has been made with the electric 
rmer steam operation, there now being 
iys, including trains of the C 
Kensington and Randolph street. Train 


f 





electric locomotive. 
MILEAGE PERFORMANCE OF EQUIPMEN1 


6.5 miles, is own Forty-one passenger locomotives of the earlier type have bee 
> &» & 5. & n service twenty years. The average for each serviceable loco 
motive is 170 miles a day and the total mileage per locomotive of 
this type has reached about a million and a quarter miles. After 
this remarkable mileage these engines still handle most important 
S. S. & main line fast trains, which record as to locomotive age, mileag: 
and character of service, is unquestionably not equaled in steam 


it 214,000 per month, with about 855,000 service anywhere 
5.442.041 traction kw.-hr. were used The latest type of passenger locomotive, known as the 0300 
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class (22 of which will soon be in service and 5 on order) have 
averaged nearly 250 miles a day, and during the past year several 
of these engines have made nearly 100,000 miles. It is not 
unusual for one locomotive to make between 400 and 500 miles 
in 24 hours even though the longest run is only 73 miles. One 
engine made as high as 11,000 miles in one month 

Electric passenger locomotives made 377,000 miles in October, 
1926, or 214 miles per serviceable locomotive per day. The 
average locomotive mileage per day for all serviceable freight 
locomotives is 150. Electric switching locomotives have records 
of 4,300 to 4,500 miles monthly, and are kept in service twenty- 
four hours a day for as many as thirty days continuously. 

It is not unusual for an electric freight locomotive to make 
a round trip from Oak Poiht to Cedar Hill, 138 miles, in six 
hours, which makes possible two round trips per day for these 
engines. The freight locomotives average about 160,000,000 ton 
miles of freight per month at an average train speed of about 
18 miles per hour. This reqgires around 125,000 freight-locomo- 
tive-miles per month, or 150 miles per locomotive per day, for 
serviceable engines. The 36 freight locomotives which were 
placed in service in 1912 and 1913 have now averaged nearly a 
half million miles for each engine, the present average yearly 
mileage being 46,000 miles, for the total number of engines of 
this class owned. A maximum month recently showed nearly 
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zone after another is entered. At Stamford, Port Chester and 
New Rochelle, train movements are added. Between Stamford 
and Mount Vernon there are fourteen stations in a distance of 
nineteen miles, generally located in centers of considerable popula- 
tion. The accumulation of passenger load and additional] trains 
causes an extremely dense traffic reaching its peak at New 
Rochelle Junction. At this point, where the 6-track Harlem 
River branch leaves the main line, 261 trains and 3,483 cars pass 
during a normal 24-hour period. There have been as many as 
thirty trains in one hour through this junction. 

The New York, Westchester & Boston Railroad, a subsidiary 
of the New Haven Road, handles suburban traffic between White 
Plains and Mamaroneck to Harlem River, where connection is 
made with the Interborough Rapid Transit lines. This road is 
now extending its line parallel to the New Haven system to 
Port Chester, N. Y. It takes care of a very large commuting 
traffic and maintains a schedule, very convenient to the suburban 
district, of two trains every twenty minues in and out of New 
York throughout the day. The multiple-unit cars handling this 
service are equipped with the same single-phase motor used on 
the New Haven equipment. 

Exclusive of the New York, Westchester & Boston, the New 
Haven handles approximately 350,000 passenger locomotive miles 
monthly and 100,000 passenger motor car miles 
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6,000 miles for an engine of this type. In the same month, 
electric motor cars made over 126,000 miles, or 97 miles per day 
for all cars in service. 


PASSENGER TRAFFicC HANDLED IN THE ELEctTrRIC ZONE 


The passenger service, handled by locomotives for the express 
trains and local express trains and multiple-unit cars for the 
local commuting service, involves very dense passenger traffic. 
The New Haven Railroad brings to its passenger terminals in 
New York City approximately 28,000 passengers daily, and about 
one-half of this passenger traffic is handled during the two-hour 
rush period night and morning. In 1925, 18,000,000 people were 
handled into Grand Central Terminal. 

The “fleet” movement of trains carrying commuters into New 
York from Connecticut and the nearby New York State points, 
increases in density approaching New York, as one suburban 





Of every thirteen passengers riding on standard railroads in 
this country, one rides on the New Haven, and one out of every 
nine passengers riding on commutation tickets also uses the 
New Haven. 

The New Haven has the heaviest main line traffic of any 
electrified railroad of its length in the world 


FREIGHT TRAFFIC 


The freight service on the electric zone extends from Oak 
Point and Harlem River yards to the Cedar Hill classification 
yard, just east of New Haven. Freight is also received from the 
Pennsylvania at Bay Ridge, L. I., and at present it is moved 
by steam locomotives to Oak Point, over the Long Island and 
New York Connecting Railroad. The electrification of this 
route is now under construction with the expectation it will be 
completed by July 1, 1927. The through traffic will be handled 
by the New Haven. 

The Long Island has just received fourteen 11,000 volt loco- 
motives which will be used in float, yard and transfer service in 
the Bay Ridge yards. This electrification will assist train move- 
ment through the tunnel in East New York. 

The New Haven Railroad receives daily approximately 950 
freight cars from its connections on the Jersey Shore and for- 
wards some 1,100 cars per day eastward. As many as 16 trains 
totaling 813 loaded freight cars have been started eastward from 
Oak Point yards in six hours. This yard at Oak Point is the 
largest electrified yard in the world, having 35 track miles 
equipped with overhead wire. In October, 1926, 179,076,000 ton 
miles of freight were moved by electric locomotives with an 
average train speed of 17.18 miles per hour 


SWITCHING SERVIC! 


Electric switching service is maintained at the Harlem River 
terminal yards and several other yards between those points and 
Stamford. The service required of these engines consists of 
pulling and loading floats which interchange freight with the 
Jersey Shore (this being extremely heavy duty under certain 
conditions of tide and load) as well as the classification of trains 
and other terminal yard work, and use as a helper engine on 



























the 1.2 per nt grade of the Hell Gate Bridge for westbound 
freight trains to the Bay Ridge yard. 

Three of these switching locomotives, in multiple, have been 
tried out 


\umping service in the Cedar Hill classification yard. 
[heir performance is considered very satisfactory. The steady 
uniform torque of the electric locomotive is specially suitable 


for tipping the cars over the hump one at a time at regular 
intervals and at the desired speed. The 16 original switcher 
locomotives with single-phase motors, have been in service about 
14 years a have made an average of 492,000 miles each, or a 
yearly average iround 37,000 miles for all engines of this 
type. Six more switcher locomotives similar to the original 16 
ire now being b ind will soon be in service 
INSPECTION AND REPAIR PROGRAM 

Che locomoti ure given periodic inspection between 2,500 
und 3,000 miles, the multiple unit cars between 2,000 and 2,500, 
while the trailers are given inspection once every three months. 


\ll repairs are now made on a mileage basis which has been 
carefully worked out for each class of equipment in accord with 


experience gained during the last twenty years of operation. 
Depending o extent of the work to be done, the repair job 
falls into one of the five classifications. The classifications are 
urranged that a second, third or other periodic shopping regis- 
ers with the time for general overhaul. For instance, on the 
lat i i ger locomotives this works out as follows 
M r Class of repairs 
At " 4 
A 
At , 4 
Ar rT « ‘ 
At 27 $ 
\s 2 
he classi it t repairs are 
wn" building locomotive or car, replacing or 
relocating apparatus on a major scale, involving large amount 
yt work expense 
(b) Extensive repairs replacements made necessary by 
accident or fi 
Vumber Periodic general overhaul of all mechanical and 
electrical apparatus, and the painting of interior and exterior. 
Vun H \ ruck overhaul, turning tires and commuta- 
tors, a p uuxiliary and main electrical apparatus. 
Paint ext t 
Vumber M r truck overhaul, turning tires and commuta 


tors, and light repairs to auxiliary and main electrical apparatus. 


Vumber 5—Running repairs made between regular scheduled 
mileage shoppings Nos. 1, 2, 3 and 4 
\ ref t kept the mileage run and the extent 





The development of the Amer- 
ican railroads has made the utiliza- 
tion of locomotives a very impor- 
tant and necessary subject. The 
magnitude of investment in loco- 
motives, character of facilities nec- 
essary for their maintenance and 
their preparation for service and 
the cost of actual repairs, have 
reached such proportions that rail- 
road officers are directing much 
study and consideration to securing 
the maximum return from each 
locomotive consistent with mainte- 
nance expense 

To obtain data bearing upon this 
subject and to study locomotive 
utilization, maintenance and facilities 





T. B. Hamilton 


Chairman 


m the ground under the various conditions, field surveys 
were made on the llowing railroad systems: 
Union Pacif Southern Pacific 
Atchison, Topeka Florida East Coast 


Louisville & Nas! Missouri Pacific 
Illinois Centr Chicago, Milwaukee & St. Paul 
Pennsylvan: Northern Pacific 
Baltimore & O! Canadian National 
New York Cent 
These roads vering a wide range of territory, operating 
ynditions and traffic requirements gave your committee the 
fullest opportunity to study this subject Detailed informa- 
tion covering surveys made is on file with the American Rail- 
way Association, Mechanical Division, and is available to ex- 
ecutive officers of member roads. 
Th ir 1926 was the greatest in the history of the rail- 
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of repairs made to each piece of equipment. A monthly state- 
ment is made up from this record showing the mileage run out 
of each class of power. From this the locomotives are scheduled 
for shopping and the maintenance program arranged. Records 
of the principal pieces of main and auxiliary apparatus are also 
kept for guidance in determining repairs required. 

The work passing through the shop is inspected as parts are 
assembled in units, and as a whole when the locomotives are 
completed 

The above method of maintenance has been found profitable 
because the old adage “A stitch in time saves nine,” holds very 
true for the electric locomotive 

CONCLUSIONS 

The foregoing is intended to picture briefly the high spots of 
the history of the New Haven electrification and give a 
measure of its character and extent 

It must be considered the project undertaken in 1907 was of 
great magnitude, and, in view of the then state of the art, 
required great courage. 

Those who prescribed the earlier arrangements and who over- 
came the relatively few, but nevertheless annoying, physical diff- 
culties leading to the splendid accomplishment which has resulted, 
are entitled to the fullest recognition of their technical abilities, 


their courage and their steadfastness in building what is in 
fact a monument to their skill and endeavors 
Is the result a success? If anyone doubts he should accept 


the invitation to delve into all the ramifications and complexities 
of the problem and especially to start by attempting to consider 
some other method of train propulsion (steam, most probably), 
which would give the same traffic capacity, reliability, safety, 
comfort, quietness, cleanliness and economies, all things con- 
sidered as are being accomplished by electrification 


Electrification Progress 


The committee concluded its report by outlining electrification 
progress made during the year both in the United States and 
abroad and by suggesting subjects for consideration during the 
coming year. The report is signed by L. K. Sillcox (chairman), 
Chicago, Milwaukee & St. Paul; G. C. Bishop, Long Island; 
W. L. Bean, New York, New Haven & Hartford; J. A. Car- 
mody, New York Central; J. H. Davis, Baltimore & Ohio; A 
Kearney, Norfolk & Western; J. V. B. Duer, Pennsylvania 
System; J. W. Sasser, Virginian, and E. W. Jansen, Illinois 
Central. 


The report was accepted and the committee continued. 


roads in the United States, freight traffic and operating reve- 
nues being the largest ever recorded, while practically all 
operating factors reached the highest point ever attained. 
Freight traffic as measured by gross ton miles increased 7.4 
per cent over 1925 and 11.3 per cent over 1923, each of 
these years breaking all previous records of business han- 
dled; net ton-miles, which included both revenue and non- 
revenue tonnage, increased, 7.1 per cent over 1925 and 68 


per cent over 1923. 

Apart from the detailed explanation as to the larger capacity 
of the average active engine in service it will be observed the 
average miles per day per active freight and passenger locomotive 


for Class I railroads increased as follows 

Freight Passenger 
1923 ... cane Te 142.6 
1924 - 79.1 143.0 
1925. 82.3 147.7 
1926 85.0 151.9 


During the year 1926, an average of 154.8 lb. of coal were 
required to haul 1,000 tons of freight and equipment, excluding 
locomotive and tender, a distance of one mile as against 158.9 
lb. in 1925, a substantial decrease being recorded each year 
against the 1922 unit of 186.0 Ib. 

The number of miles per freight locomotive owned per day 
in 1926 averaged 61.8 compared with 58.3 for 1925, 55.3 for 
1924, 60.3 for 1923 and 52.0 for 1922. In like manner on the 
basis of active locomotives. To fully comprehend what a great 
net improvement this is, we must bear in mind the increased 
work each locomotive is doing while increasing this mileage. 
Since 1922 the average road speed increased 7.2 per cent, gross 
tons per train increased 18.6 per cent and gross ton miles per 
train hour increased 27.9 per cent, and decreased the fuel 
consumed per 1,000 gross ton miles 16.8 per cent 
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The per unserviceable freight locomotives owned also 


decreased to 16.4 per cent in 1926 compared with 17.8 per cent 
in 1925, 188 per cent in 1924, 21.6 per cent in 1923 and 25.5 
per cent in 1922 While the gross tonnage handled in 1923 
broke all records up to that time, 1926 exceeded this year by 
11.3 per cent and at the same time recorded a decrease of 
1621 in the total number of freight locomotives on line com- 


ured with 1923 


Ideas of Good Performance Have Changed 


On the whole, the extension of locomotive runs has greatly 
ncreased the average mileage per active locomotive. The extent 
yf this increase, in most cases, has not been as pronounced as 

should be, due to retaining too many classes or units of 

tive power in service With proper attention as to assign 
ment, selection and maintenance of the locomotive, it should 
be possible to materially increase the average monthly mileage 
over that made five or six years ago and on some divisions t 


pra tically dc uble the mileage 
Che ommiuttec nds instances of extended runs where all 
tive locomotives in an assignment are regularly making 10,000 


12,000 miles per month in passenger service and betweet 


; 


5,000 and 6,000 miles in freight service. Under these condi 
tions, we find approximately 12 hours productive time per day 
und 12 hours non-productive time, the latter divided into eight 

rs mechanical time (time of arrival at the engine house 
until repairs art mplete und four hours transportation non 
productive tim 


Statistics for Supervising Utilization of Locomotives 


addition to those statistics necessary to cover the general 
record, operating st and performance of power, a daily turn 
ing power report should be kept for the benefit of local and 
division supervisors which will show the movement and distribu- 
tion of the non-revenue time of freight locomotives at terminals 
[This report should be kept at all terminals by 24-hour periods 
showing in detail the movement and time required for such a 
cycle from the time the locomotive arrives at the terminal with 
he train until it departs from the terminal with the train. 
Reports should be in sufficient detail to give the local officer 


complete check on terminal time so that corrective measures 
ay be taken to reduce this time in any respect that it is found 
excessive [This report will indicate whether or not movements 
t r from the yard, over the ash pit, repair time, waiting train 
time, et ure reasonable, and total terminal delay may very 


en be materially reduced by following up such information 
\ special study should be made of the idle time locomotives 


ire awaiting traims and the locomotive assignment maintained 


++ } 


s this time will not be excessive A daily record and reports 
uld also be kept of the locomotives undergoing or awaiting 
heavy running repairs, certificate repairs and other engines held 
it of service 24 hours or longer 3y carefully checking such 
power, the time out of service for such repairs may be reduced, 
the attention of proper authorities forcibly drawn to the needs 
f forces or facilities to more promptly handle such repairs, or 
setting up ther corrective measures to return this power to 


service more promptly 

It is important also that a daily or a weekly expected mileage 
for freight locomotives be determined for each division as a 
mark to attain. Low mileage should be analyzed to determine 
if there is too much power in service 

All such reports must, of course, be accurately prepared and 
constantly used by local and division authorities if they are 


to be of value 


Dispatching of Locomotives and Trains 


Close co-operation must be obtained between the transporta- 
tion and mechanical department forces so that delays to en- 
gines at terminals may be reduced to a minimum. The schedul 
ing of trains at a time of day when the least interference will 
be encountered is a matter of vital importance. The dispatch- 
ing of trains en route over the division must be given careful 
thought to avoid every unnecessary stop 

Telephone dispatching, the elimination of as many train orders 
as possible and every efficient dispatching means known should 
be employed to reduce stops and delays to the lowest possible 
minimum 

As far as possible, locomotives made ready at terminals and 
he dispatching of trains from the terminals should be antici- 
pated, by at least the crew calling time, in order that the time 
between repairs completed and the time the engine leaves the 
terminal may be reduced to a minimum. 

The anticipation of power is of importance both to the main- 
tenance forces in scheduling repair work and to the transporta- 
tion department in scheduling departure of trains 

The operation of all freight trains extra, eliminating time table 
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schedules, unquestionably expedites the movement both with 
respect to departure from terminals as well as to road move- 
ment The length of blocks, whether automatic, manual or 
manually controlled systems, should be studied with a view of 
obtaining the fullest utilization possible and with the least in 
terference 

Prior classification, solid blocking of freight for certain 
destinations, etc., should be given careful consideration and 
these features carried out to the greatest extent possible, thereby 
materially reducing yard work and switching at intermediat« 
terminals as well as to reduce switching at final terminal in 
disposing of cars. Many railroads are confronted with unneces 
sary stopping of trains at crossings which could be avoided if 
automatic signals were furnished, thus keeping away from the 
possibility of mechanical failures as well as delays incident to 
lowing down, stopping and accelerating trains, to say nothing 

added tonnage which might be hauled if it were unnecessary 

stop for crossings In addition, where trains have to be 
msolidated the movement should be comprehensively studied 
with a view to co-ordination at meeting points and dispatching 
as not to delay either motive power or cars unnecessarily 

It is thought that a study of the length of crew runs will 
reveal opportunities on many roads for an extension of the 
same, which, of course, should result in the elimination of un 
necessary stops and delays to trains and, in many cases, to the 
lengthening of engine runs with the same crew. 

\ large part of the initial and final terminal delay is en 
ountered in getting engines to and from the engine house and 
ard. The importance of reducing this delay to a minimum 
does not seem to be given the attention that it deserves. Close 
supervision of yard operation to eliminate lost time and de 
ays to trains and locomotives arriving and leaving terminals is 
very important and tends to reduce delays to trains and lost 
engine hours. 

Considerable improvement is in order at most yards in the 
utilization of yard locomotives. Apparently the full signifi- 
cance of lost time due to yard crews and engines working only 

comparatively short part of their tour of duty is not appreci- 
ated by some yard organizations. At many yards where the 
peration is continuous, a great deal of saving may be accom- 
plished by working engines of proper character 16 or 24 hours 
before being relieved and sent to the engine house, and in such 
cases, it is frequently economical to change engines in the yard 
by use of relief engines. 

In the assembling of trains, consideration should be given to 
the importance of yard air testing plants where brakes are 
charged, tested and repairs made betore outgoing engines a1 
rive, in order to bring about a reduction in initial terminal 
delay. A competent and sufficient force of inspectors at dis 
patching terminals is essential in order to detect defects and 
make repairs prior to time train is scheduled to leave. A 
thorough inspection of all trains before the train is due to leave 
not only reduces initial terminal delay, but also eliminates the 
possibility of delays on road 

Tonnage ratings for locomotives should be established by the 
use of a dynamometer car or by careful practical tests. For 
1e best results, it is, of course, essential that the locomotives 
be loaded to the maximum rating consistent with grades, 
weather conditions, character of traffic, roadway facilities, etc. 

Local freight trains as a rule do not handle as much tonnage 
as is possible to handle with the type and size of locomotive 
frequently used in this service and there is an opportunity for 
an economy by loading local freight trains heavier By so 
doing, in many cases, the necessity of through freight trains 
having to set off or pick up cars at intermediate points between 
terminals will be eliminated. There is also an opportunity in 
many instances to use the locomotive assigned to local freight 
service for a tour of duty in the yard or as a helper engine 
during its period of lay-over at the terminal and thereby in 
some instances eliminating the need for an assigned yard 
engine. 

It has become the practice to measure the performance on the 
gross ton mile basis. It does not follow, however, that the 
greatest gross ton miles per train hour or per locomotive per 
day or month reflect the most economical performance, unless 
the proper balance is established and carried out between ton- 
nage and speed. A train of light tonnage, operating at high 
speed, may produce as many gross ton miles per train hour as 
a full tonnage train moving at slower speed. It is important 
that proper relation between speed and tonnage be maintained 
over each division consistent with track conditions and traffic 
conditions and requirements. Except over some districts where 
t is necessary, for traffic reasons, to move comparatively light 
tonnage trains at high speeds, the most economical performance 
will be obtained by handling the greatest tonnage possible over 
the division within the schedule time allowed before running 
into overtime 


I 




















Terminal Facilities 


Nece ry terminal facilities are indispensable to prompt and 
thorough conditioning of locomotives and preparation tor service 
Special consideration should be given hot water boiler washing 
plants, engin facilities, material storage and handling 
facilities; als e necessary crane and machine tool facilities 
dependent upon t nature or class of maintenance work to be 
handled at ne us¢ It is very important that the 
tore e and machine ‘shop facilities be located either within 
or adjacent to the engine house proper Che following items 
of importat an engine house layout should be given care 

Number a gth of stalls 

Turn table pe gt ower driven 

Proper heating ghting, particularly natura aylight 

Firing up a ste 

Washout s 

Water r 

Drop pit r ir t f ties 

Surface f engine house 

Smoke exhaust syster 

Handling of work reports 

Powe: plant require : 

Fuel and sand storage f fheient capacity 

Your comn e found considerable work being performed by 
bot switcl road locomotives as a result of train yard 





facilities not being adequate for the volume of business han 
dled. This results in additional yard time and expense in train 
preparation, as well as delays to road power. Adequate train 
yard facilities are necessary to secure the maximum work from 


Locomotive Repairs 


Classified or general repairs should be made on a mileage 
basi By reason of extended locomotive runs and greater 
utilization of locomotives, class repairs will come at shorter 
periods of time, putting the locomotive into the shop where 
classified or extensive repairs may be made with less loss of 
time, at less cost to the locomotive and with improved condi- 
tion of the locomotive during its term of service 

The committee’s investigations indicate entirely too much loss 
of time for engines undergoing general or class repairs. It is 
extremely important in scheduling class repairs that a definite 
program be set up for at least three months ahead, and that 


care be exercised that locomotives are not bunched for shop 
ping, either in total number or by class of engine or by class of 
repairs Furthermore, when the locomotive reaches the three 
months period priot shopping, careful inspection of engine 


should be made and all heavy or special materials that will 
be required be ordered 
Reduction in time necessary to make class repairs, as well as 


the fuller utilization of shop facilities, may be made in many 
shops by working two, or possibly three, tricks At least a 
uffcient number of men should be placed upon second and 
third trick to do the stripping work on the locomotives, de- 
liver parts for repairs and the completion of locomotives sched- 
uled out 

For heavy running maintenance and monthly certificate re 
pairs, as well as turn around repairs, best results are obtained 
by the monthly periodic inspection and repair method. At this 
time a thorough inspection and repair job should be done on the 
locomotive, putting it in condition to run to the next monthly 
period with a minimum of repair work and mechanical terminal 
delay, assigning repair forces where necessary so that this 
work may be carried on continuously throughout the 24 hours, 
thereby returning the locomotive to service with a minimum 
delay 

Every locomotive on a division or district should be as 
signed definitely to some terminal for maintenance and the 
responsibility for the condition of this locomotive to some des 


ignated ofhcer 

[he transportation officers are wholly responsible for getting 
the locomotive to the designated terminal on the date specified 
for monthly periodic attention, and it is vitally important that 
they co-operate with the mechanical department in this respect 


to obtain the best maintenance program Furthermore, that 
between monthly inspection periods it is very important that 
transportation officers arrange to the greatest extent possible 


to have the long lay-over of power at the maintenance terminal 


lay-over at the turn-around points to the 


thus reducing thi 
minimum. 

ly is necessary in establishing extended loco- 
motive runs which necessarily must give consideration to han- 
dling the maintenance work at points where it can be efficiently 
and promptly accomplished On arranged service trains the 
schedule, to a large extent, governs the lay-over time at ter- 
minals, and it is important that this time be sufficient to make 
the necessary repairs without excessive transportation delay 
awaiting trains 


Considerable stu 
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Influence of Equipment Failures 
Other Than Locomotive Failures 


Delays in yards and on the line of road due to failures of car 
equipment, yard air line and testing plants, water facilities, 
signalling or interlocking facilities interfere with the fullest use 
of the locomotive. The car failures are by far the largest 
source of delays en route. Hot boxes, air brake failures, brake 
beam, truck and draft gear failures are altogether too num- 
erous and frequently cause serious delays to trains getting over 
the road. It is, therefore, important that careful inspection be 
made of trains for car defects and that careful tests of brake 
equipment be made, particularly at dispatching terminals. With 
a properly organized inspection and repair force and with 
some small and properly located repair track facilities at such 
main dispatching terminals, many cars can be repaired promptly 
and continue through in trains that would otherwise be thrown 
out, resulting not only in delay to movement of car, but the 
whole train 


Locomotive Design 


The design of a locomotive in all its detailed parts has a very 
decided bearing upon the possibilities of its utilization. The 
locomotive, with all appurtenances, should be carefully de- 
signed for the service required and the best of material used, 
with the thought of eliminating to the greatest degree possible 
running repair cost and delays 


Water for Locomotive Use 


The committee feels that the matter of water treatment 
should be carefully considered and proper treatment given, as 
this has an important bearing upon the hours of service ob- 
tained from the locomotive. Almost any expense required to 
obtain the best water for locomotive use is justified. On some 
divisions where bad water exists or heavy treatment of the 
water is necessary the blowing down of boilers on line of road 
and at terminals within reasonable limits proves of consider- 
able value in the preventing of foaming, accumulation of sludge 
and other locomotive troubles incident to foaming conditions, 
which result in road delay. 


Fuel for Locomotives 


It is the thought of this committee that the best performance 
from the fuel standpoint may be obtained by using the best 
grade of fuel available consistent with the cost. We feel, how 
ever, it is more important, and that better operation can be 
obtained as a whole, to use a uniform grade of fuel for a divi- 
sion, district or, if possible, for the entire road than by mixing 
various grades and qualities of fuel indiscriminately. While 
the uniform quality of coal used may be of low grade, better 
results can be obtained by using same and providing suitable 
grates and draft appliances than by using various quantities of 
coal in one territory. 

The use of relatively low grade fuel or fuels high in ash 
does not in itself preclude the possibility of extended locomo- 
tive runs, as at crew changing terminals especially, provisions 
may and should be made for cleaning the fire and dumping ash 
pan where conditions make this necessary 


Economies to Be Effected 


With a given assignment of power handling a given amount 
of business, an increase in the productive time of the locomo- 
tive naturally results in a corresponding decrease in the num- 
ber of locomotives required 

The pooling of power is a sound economic principle and 
should be employed to the fullest extent by railroads on runs 
which, owing to inadequate roadside facilities, are not now in 
position to run through intermediate terminals. These terminals 
may be made “turn around” terminals and the monthly mile- 
age greatly increased by reducing the lay-over to the minimum 

The observations of your committee convince us that im- 
proved operation and utilization of locomotives may be obtained 
on practically every road without the expenditure of heavy 
capital investment, and before heavy expenditures are made, the 
fullest use should be obtained of existing road and terminal 
facilities. The extension of locomotive runs in road service, 
the increasing of productive hours per day in yard service, the 
elimination, or at least partial elimination, of intermediate ter- 
minals and the consideration of the various phases of utiliza- 
tion touched upon in this report should be carefully stutlied, 
in order that the existing facilities may be utilized more nearly 
to their full capacity. 

On roads or divisions where extended runs are not possible, 
considerable increase in productive time of locomotives and 
increase in miles per month may be obtained by establishing 
the maintenance point at terminals best equipped for mainte- 
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nance and making the other terminals simply turn-around 
points 

The report is signed by the following representatives of 
the Operating Division: T. B. Hamilton, Pennsylvania; J. T. 
Gillick, Chicago, Milwaukee & St. Paul, and A. E. Ruffer, 
Erie. Those representing the Mechanical Division are W. H 
Flynn, New York Central; O. S. Jackson, Union Pacific, and 
O. A. Garber, Missouri Pacific. 

Discussion 

A. A. Raymond, New York Central: To get full serv- 
ice out of our engines, we have made some graphic 
charts of what results the engines were giving. The 
engines are running over two divisions and one of the 
interesting things was to know how many engines it 
took to support the serviceable engines. When we 
started in 1926 the mileage was about 200 a day, but 
that has gradually dropped down to about 180. It got 
below that but by publicity we were able to again in- 
crease it to 180 miles. 

{The charts presented by Mr. Raymond show the fluc- 
tuations by months, each chart for a single class of 
locomotives, the miles per locomotive day, the number 
of serviceable engines, the number of stored engines, the 
number in roundhouse for repairs and the number held 
for shop repairs—Editor. } 

Mr. Goodwin: If we have a run of 150 miles and 
extend it to 300 miles and do not have suitable facilities 
at the end to take care of these engines are we not 
going to find it difficult to make a success of such an 
extended run? 

J. M. Nicholson, Santa Fe.: In establishing the ex- 
tended locomotive run one of the first factors is the 
condition the locomotive should be in to make a trip of 
greater mileage. The extended run is more stringent 
than short run schedules. Another important thing is 
that fuel and water facilities be provided to get the lo- 
comotive over the territory with the minimum delay. 
The human element is another factor. Extension of lo- 
comotive runs brings the general pooling of power, and 
the men may not like the idea of giving up an engine. 
The men after accustoming themselves to the extended 
run invariably would not go back to the regular engine. 
The fact that they come into the station and give their 
engine up on a passenger run and take charge of their 
engine there has the advantage that they do not have 
to-go to the roundhouse and prepare the engine which 
takes about 30 minutes more of their time. There is 
certain work that has to be done at intermediate ter- 
minals in the way of filling grease cups and lubricators. 
Larger capacity grease cups and lubricating fillers are 
reducing this work. 

It is desirable to centralize maintenance work and 
rather than condition the engine to go from a terminal 
from which it is dispatched to another terminal, it can 
be and is conditioned on many railroads to run a round 
trip with the minimum attention at the end of the run. 
Chere are runs amounting to six or seven hundred miles 
where the engine is only given turn around attention 
in from three to eight hours. 

Mr. Zwight: For years we had what might be called 
extended runs in passenger service but in freight, largely 
due to bad water and fuel conditions, we did not have 
them. Within the last two or three years we have ex- 
tended not only our passenger, but our freight runs. 
Most of our passenger runs now cover what was for- 
merly two or three. We have about six engines mak- 
ing the run from St. Paul to the Pacific Coast where 
we used to have about 13 or 14, and correspondingly 
in freight service. We thought because of taking the 
regular men off the engines that the mileage would be 
greatly reduced. That has not been true. probably be- 
cause we set aside some of the less efficient engines 
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and those that were harder to maintain. We have done 
well with our extended engine runs because of economy 
in maintainence in the mileage out of our better engines 
and in getting the co-operation of our men. 

Mr. Purcell: We have found since we have started 
on the long runs a considerable decrease in our boiler 
maintenance for the reason that we formerly used the 
old method of cleaning our flues. We used to have from 
300 to 500 failures of flues a year and I do not believe 
we exceed 100 or 200 now. While we do have a little 
more clinkering on long runs, we are able to get away 
with it on a certain class of coal. The long runs get 
away from the expansion and contraction customary 
with short runs. Flues, staybolts and boiler sheet fail- 
ures are practically cut into two so far as the cost and 
number of failures are concerned. 

Mr. Zwight: The type and the condition of the grate 
is one of the most important factors aside from keeping 
the firebox and flues tight. Years ago we did not 
consider the grates as much of a factor. We were forced 
to experiment with grates to burn a low grade of fuel 
and we necessarily had to reduce the air space opening to 
hold the coal on the grate. We experimented until we 
had reduced the air opening to about one-third of what 
it had formerly been and we found that this was the only 
grate we could use and burn the low grade of fuel. The 
round hole type of grate is what we have now but we 
have experimented in practically the same thing in 
slotted type and elongated openings. The conditions of 
the grates has more to do with keeping the fire and the 
engine in condition for a through run than any one 
thing, aside from the condition of the firebox and flues. 

Mr. Demarest: The question of through runs and of 
expense is the old story again, namely the mileage per dis- 
patchment which has been established, possibly through 
accident, by the location of intermediate terminals. What 
the operating people are trying to do is to get the great- 
est economies by making the through run force the elimi- 
nation of the intermediate terminal. Extended runs 
produce economy in two ways. If properly applied they 
mean a reduction in capital and in running maintenance. 
The reduction in capital is only obtained if you reduce 
the number of engines performing the service. Other- 
wise the only savings are a little in maintenance and 
coal. From the analysis that has been made where there 
is any amount of business the through run may result 
in as high as 20 per cent reduction in the number of en- 
gines previously required. 

One of the first things that you have got to look into 
in the establishment of through locomotive runs is 
whether the railroad has been built to accept the free 
movement of the engine over the long run. The coaling 
and water facilities have been developed on the basis of 
the older divisional points, perhaps on an average of 
about 100 miles apart. The through engine run fre- 
quently requires the installation of main line coaling 
stations and perhaps of track troughs. I have in mind one 
case of a through 468-mile passenger run. The engine 
itself went through without difficulty but it had to have 
intermediate coal and water. The location of the facilities 
was proper and it resulted in taking about fifteen min- 
utes out of the schedule. 

I have in mind another case, 463 miles, where the ap- 
plication of the through service is being delayed for the 
same reason. At the terminal where the engine passes 
through, it means a cutoff and a movement back to the 
enginehouse, which the schedule will not permit. With 
ordinary Indiana coal at least 300 miles is perfectly safe 
without intermediate facilities for cleaning the pans. 
The practice of giving intermediate attention by our en- 
gine crews has now become quite general. You cannot 
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ask them to do it, but by giving them a better engine, a 
cleaner engine and a more comfortable engine, you will 
find trom the resulting psychological etfect that they take 
an individual pride in the operation of the engine, and in 
getting through successfully. The outbound crew is 
down on the ground helping the inbound crew getting the 
engine ready as it stands at the passenger station. 

lhe question of larger grease cups and the filling of 
the lubricator has also been discussed. I do not think 
we need the larger grease cups. It is not the amount of 
grease that you have but having it at the right place. I 
had that tirmly impressed on me the other day. We 
ght locomotive run from Crestline to Chicago, 

and the enginehouse foreman at Fifty- 

called me one morning and said, “We have 

a mountain type engine that came through from Crest 
line without grease cellars.”” I asked him about the con- 
dition of the journals and they were in good shape. The 
failure to replace the cellars happened betwen two tricks 
Chere was plenty in the grease grooves and around the 
hubs to bring that engine through. My own impression 


is that through-run engines run largely on the first sup 


ply of grease 
you do not get grease out of the cup until you get a hot 
pin and then you don’t have any grease left. Insofar as 
the lubricators are concerned the auxiliary filling device 
or the force feed lubricator is a satisfactory answer to 
that question 


riven through the compression cut, that 


Some of us may have a mistaken idea that because 
you establish one long engine run you are going to save 
money That is not true. There is only one thing that 
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counts and that is the monthly production, either in mile- 
age or in gross ton miles hauled. If you do not reduce 
the amount ot power, if you do not increase the gross 
ton miles per locomotive per month there is nothing in 
the long engine run. 

The mileage that you can make with any engine serv- 
ice is largely dependent on the suitability of schedules. 
You can’t always govern the length of time at your turn 
around point either. At some points we cut it down to 
perhaps four or five hours. It is perfectly safe and prac- 
tical. I am firmly of the opinion that the long run im- 
proves the condition of the engine. Engine condition is 
seriously affected by the number of times the fire is 
drawn and the steam pressure reduced. There is no 
reason except for wear of parts why you should not run 
an engine indefinitely. The modern locomotive is reason 
ably well designed to run at least one thousand miles. 

Mr. Hamilton: The first thing to do is to get the great- 
est possible locomotive mileage without going into heavy 
capital expenditure. After that consider the heavy capi- 
tal expenditures and what further is justified. The re 


port Was accepted. 
Nineteen Twenty Seven Officers Hold Over 


In view of the agreement that the officers of the divi- 
sion serve for two years the formal balloting was not 
held. The officers, as named in the report of the nomi- 
nating committee, which appears elsewhere in the pro- 
ceedings, were therefore elected on a ballot cast by the 
secretary. 

The convention adjourned. 








A Great Northern Train of 98 Loaded and 4 Empty Cars on a 1.8 Per Cent Grade on the West Slope of the Rocky 


Mountains at Black Tail, Mont. This Train Covered a Distance of 127 Miles in 12 Hours, 55 Minutes, Running Time 
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Fifty Years Ago 


[The Philadelphia & Atlantic City, a narrow-gage line, [now 
part of the Reading] between Camden, N. J., and Atlantic City, 
55 miles, is near enough to completion that the operation of the 
first train can be announced for early in July. The road is 
intended mainly for pleasure travel to and from the sea-coast.— 
Railway Age, June 14, 1877. 


Because of a continuation of the depression in all business 
nterests which has adversely affected the usual revenues of 
railway companies the Pennsylvania has notified its employees 
that all who are now receiving more than 10 cents per hour 


will be subject to a 10 per cent reduction in wages. The 
Brotherhood of Locomotive Engineers has announced its accep- 
the reductio1 Ratlroad Gazette, June 8, 1877 


Twenty-Five Years Ago 


[he Indiana Harbor [now the Indiana Harbor Belt] is build- 
ng an industrial railroad to connect Indiana Harbor, Ind., with 
a number of through lines entering Chicago. Grading is com- 
pleted from Indiana Harbor to East Chicag: Railway Age 


June 13, 1902 


During the season just closed the Southern Pacific and the 
Santa Fe brought 22,000 persons from the east on one-way 
colonist tickets. It is estimated that 14,000 of the number have 
made arrangements to remain in California permanently.—Xail- 
way and Engineering Review, June 14, 1902. 


The New York Central and the Pennsylvania have announced 
that on June 15 they will inaugurate 20-hour trains between 
New York and Chicago, to be known as the “Twentieth Century 
Limited” and the “Pennsylvania Special’ respectively. A 20- 
hour train was operated all through the summer of 1893 by the 
New York Central and the Lake Shore under the name of the 
“Exposition Flyer."—Railroad Gazette, June 13, 1902. 


New York newspapers state that the Pennsylvania has posted 
the following order at the wickets in the Jersey City station: 
“All trainmen, gatemen and ticket examiners in charge of the 
exits will stop all persons from exchanging kisses upon the 
arrival and departure of trains.” The order is intended to 
prevent kissers from interfering with other persons passing to 
or from trains—Rathvay and Engineering Review, June 14, 


1902 
Ten Years Ago 


The American Railway Association’s latest bulletin on car 
shortage statistics shows that the net shortage on May 1 was 
145,449 cars. This is the largest figure reported since the present 
shortage began in September, 1916.—Railway Review, June 9, 
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A/. 


Contrary to the view of other shippers that had appeared 
before the Interstate Commerce Commission hearing in the 
freight rate advance, John M. Glenn, secretary of the Illinois 
Manufacturers’ Association, declared in his testimony on June 
1 that the present emergency demanded an advance in freight 
rates. “We know that we must have cars and the necessary 
facilities or chaos will reign,” said Mr. Glenn.—Railway Review, 
June 9, 1917. 


’ 


In spite of the injunction granted last week in the [Illinois 
Superior court restraining the railroads operating in that state 
frem raising their passenger fares above the statutory rate of 
two cents, the Wabash raised its fare from 2 cents to 2.4 cents 
per mile on May 31. The railroads face the alternative of raising 
fares to 2.4 cents and becoming subject to citation for contempt 
in the Superior court or of continuing at the 2 cent rate and 
being cited for contempt in the District court—Railway Age, 


Tune 8 1917. 





Books and Pamphlets of Special 
Interest to Railroaders 


(Compiled by Elizabeth Cullen, Reference Librarian, Bureau of Railway 
Economics, Washington, D. C.) 


Books and Pamphlets 


California and the Nation 1850-1869.—A study of the Rela 
tions of a Frontier Community with the Federal Government, 
by Joseph Ellison. Chapter VIII, “Means of communication 
and transportation,’ discusses mail facilities, wagon roads, and 
the early Pacific railroad projects together with the social and 
economic factors affecting them. Footnotes and bibliography list 
many valuable and interesting original sources. 258 p. Put 
by University of California Press, Berkeley, Cal., $3.50. 

Electrical Industry. Documentation prepared for International 
Economic Conference, Geneva, May, 1927, and containing on 
page 41, a table showing electrification of railways (standard 
gauge) with some comment on the statistical difficulties en- 
countered, a survey of electrical power in transport on pages 
90-91, note on electrification of Italian railways on pages 113-117, 
and statistics of electrification of French railways, Jan. 1, 1927, 
on pages 120-121. 121 p. Pub. by League of Nations, Economic 
und Financial Section, Geneva, Switzerland. 

Safety Codes for the Prevention of Dust Explosions. Spon- 
sored by National Fire Protection Association and U. S. Dept. 
of Agriculture and published as Bulletin No. 433 of the Bureau 
of Labor Statistics. Code for prevention of dust explosions in 
terminal grain elevators, p. 12-16; for installation of pulverized- 
fuel systems, p. 25-36. 40 p. Pub. by Government Printing 
Office, Washington, D. C. 10 cents 


Periodical Articles 


Air Services at Copenhagen Increased, by Ellis A. Johnson. 
“These rates [air-service between Copenhagen and 14 European 
cities] are practically equivalent to the second-class railroad 
fare for such journeys.” Commerce Reports, June 6, 1927, p. 595. 

The Lubrication of Waste-Packed Bearings, by G. B. Kare- 
litz. Mechanical Engineering, June, 1927, p. 663-670 

To Every Man His Dream—But to Hugh Newson Two 
Dreams, by Mildred Harrington An illustrated article about 
the glorified toy railway system and the Junior Railway Club 
whose members operate it, both of which were started by a 
musician who likes railways. American Magazine, June, 1927, 
p. 68-71, 209-214. 

“Use Tact When You Can—Fight When You Must.” 10th 
installment of biography of Gustavus F. Swift by Louis F. 
Swift in collaboration with Arthur Van Vlissingen, Jr., con- 
taining an account of the inception of refrigerator car service 
for meats, and some incidents of the Pullman strike and other 
strikes. Illustrations from old prints of early refrigerator cars 
and pictures of stockyards, etc. System, June, 1927, p. 769-771, 
801-805 








Beaconsfield, Mass., on the B. & A. 



































Odds and Ends of Railroading 














to observe that the idea of using musical chimes 


It is pleasure 
for calling hungry passengers to the diner is spreading. This 
practice is now being followed on the Golden State Limited of 
the Rock Island Lines, as well as on other lines previously 
mentioned 


While on the subject of railway music, Earl C. Mikesell, 
engine wiper at the Chicago & Alton roundhouse at Blooming- 
ton, Ill, should be mentioned. Earl is the composer of a 
popular song that is now being broadcast through many radio 
stations and is having quite a vogue elsewhere 


F. G. Ruthrauff, district freight and passenger agent of the 
Southern Pacific at Ogden, Utah, has received a rather unusual 
honor, for a railway man, in being appointed president of the 
Utah Art Institute by Governor George H. Dern. Railroading 
and painting have been Mr. Ruthrauff’s lifetime hobbies and he 
has achieved considerable success at both. He spent a year in 
1923 studying art in Paris and has had several of his pictures on 
display at various art institutes here and abroad. 


An old feud, so old in fact that no one knows now what it 
was all about, came to an end May 20, when the Pioneer 
Limited of the Chicago, Milwaukee & St. Paul left Chicago 
equipped with Pullman cars. For 37 years, the C. M. & St. P. 
has been operating its own sleepers, ever since Roswell Miller, 
then president of the railroad, had an argument with George 
M. Pullman. The C. M. & St. P. is the only large railroad 
in the United States which has not been operating Pullman cars. 


One crew of section men on the Rock Island in the vicinity 
of Brinkley, Ark., encountered more or less of a menagerie 
while they were sandbagging tracks during the flood. They 
found, among other things, a whole colony of water moccasins 
cuddled between the ties, and they also killed a green sea turtle 
weighing over 100 lIbs., which they found wedged between the 
rails when the water went down. This is the same division where 
a dog is said to have rescued a rabbit from the flood, but there 
is no record of any one having seen any green elephants or 
pink crocodiles. 


Charles R. Langan, who acted as conductor on the first 
Pioneer Limited, a five-car train, on the Chicago, Milwaukee & 
St. Paul, between St. Paul and Chicago, nearly 30 years ago, 
was in charge of the New Pioneer Limited, a 14-car train, when 
it left the Union station at St. Paul on May 21. Mr. Langan 
has 48 years as passenger conductor to his credit, receiving 
this promotion in the days when the men passengers shortened 
the time on a run by helping the crew load- wood for fuel. 
Among other trains Mr. Langan has been a conductor on special 
trains for President McKinley, President Taft and J. P. Morgan. 


Every now and then the newspapers record the passing of a 
railroad hero of other days, who rose to fame by some start- 
ling feat when railroading was new and raw and then passed 
again into oblivion. The latest of these is Thomas Sullivan, 67, 
Northern Pacific trainman, who died in St. Paul recently. Mr. 
Sullivan was one of the crew that saved more than 300 per- 
sons during the forest fire that destroyed Hinckley, Minn., in 
1894. At great risk to his own life, he helped man a train 
through the blazing forest from Duluth to Hinckley and re- 
moved the refugees, after suffering severe burns himself. 


Now that Porter Allen has returned to the Western region 
of the Pennsylvania as chief engineer of maintenance-of-way 
Pennsy employees at the Union Station, Chicago, are proudly 
retelling the story of train order No. 1028 to prove the streak 
of human sympathy which a “heartless” corporation and its 
officers may exhibit when necessary. The order, issued by 
Mr. Allen when superintendent of the South Bend division 
in 1923, was widely copied and commented upon by newspapers 
and provided the urge for at least one bit of verse: “To all 


1914 


—— 





Trains South:—On account of serious illness of young boy re- 
siding at Bowers station, near our tracks, trains while passing 
through will make as little noise as possible-—P. A.” 


The wool and mutton raising business, losing its pioneer 
flavor through the inroads of improved highways and heavy 
automobile traffic, has gained modern methods with the help of the 
railroad. Sheepmen no longer find it possible to trail the ewes 
with lambs by their sides hundreds of miles from winter 
quarters in Washington and Oregon along the Columbia river 
to summer feeding ranges in northern Washington and central 
Montana because of the number of vehicles on the highways. 
Up to June 1 the Spokane, Portland & Seattle had moved this 
season more than 180 cars of sheep on a “feeding in transit” 
rate. J. T. Hardy, general agent for the S. P. & S. at Spokane, 
estimates that the movement may involve 70,000 head 


Passengers who travelled from Chicago to the Pacific coast 
on the Oriental Limited on May 9-12 must thank Ralph Budd, 
president of the Great Northern, for their escape from a lengthy 
delay at a wayside station not far from the North Dakota- 
Montana state line. With nearly two hours time already lost, 
a broken valve on the locomotive forced a stop at Brockton, 
Mont. Word was sent for a relief engine and as the passengers 
settled down for a tedious rest a train of business cars stopped 
at the town. A hasty conference resulted in coupling the loco- 
motive of the president’s train to the fast passenger. While 
the Oriental limited steamed westward, later arriving at Seattle 
on time, Mr. Budd and his staff of officials made an inspection 
at an unscheduled point as they waited for the relief engine. 


“There is surely no lack of men among us,” writes H. L 
Mencken in the American Mercury for June, “who would make 
intelligent, conscientious and even brilliant Presidents. I heave 
a brick at random, and after hitting Glenn Frank, Litt. D., 
president of the University of Wisconsin, it bounces from him 
to kiss Daniel Willard, LL.D., president of the Baltimore & 
Ohio Railroad .... .” He then proceeds to mention four 
other men who are outstandingly successful in various callings. 
We have not heard of any railroad executive ever seeking such 
honors—however, it is not.a half bad idea at that. Any man 
who has the skill to run successfully a large railroad with all 
its problems—financial and technical—the while maintaining 
cordial public and employee relationships ought to find that his 
apprenticeship for the chief executive post in the land had been 
more than usually thorough. 


Just north of Scott City, Kan., a locomotive stands on several 
rail lengths of track as a memorial to the intensive persecution 
of the Scott City Northern by an impatient creditor. After a 
feverish career from the time of its chartering in 1911, which 
included its sale from receivership in 1913 and the reduction of 
its motive power from three locomotives to one, it was again 
placed in the hands of a receiver in 1917. When the purchaser 
of the property, then the Colorado, Kansas & Oklahoma, began 
to take up the 50 miles of rail between Scott City and Winona 
he found a writ of attachment against the locomotive. Leav- 
ing the rails on which the locomotive stood the remainder of 
track was scrapped. The creditor, with no means of remov- 
ing the locomotive, let it stand as a memorial to spite. His 
attachment had netted nothing lucrative to satisfy his claim 
and the purchaser, unable to move the locomotive, contented 
himself with scrapping the ten passenger and two freight cars. 


The Frenchmen of the East 


One of the most peculiar shipments recorded recently con- 
sisted of 20,000 bull frogs which were shipped from Louis- 
ville, Ky., to the Pacific Coast, en route to Yokohama, where 
they will stock a bullfrog farm. The frogs were shipped in 
200 specially designed water-tight cases. Apparently the people 
of Japan have acquired a taste for frogs’ legs. 
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NEWS of the WEEK 





n the New York Central 


fue ANNUAL OutTING of the New York 
iilroad Club will be held at Travers 
land, N. Y., on Thursday, June X 

CLARENCE ROopertTs, assistant road fore- 
man of engines of the Pennsylvania, has 
been appointed a member of the Executive 
Committee of the International Railway 
Fuel Association, succeeding E. E. Chap 
man, of the Santa Fe, who has resigned 
Mr. Chapman has been appointed a mem 
ber of the Advisory Committee 

[Tae Pupscic SERVICE COMMISSION OF 
New York on May 27, added 12 crossings 

its extensive program of work to be 
lone in the elimination of highway grade 
crossings in the present year. These 12 
ure on the Delaware & Hudson, the New 
York Central, the Erie, the Pennsylvania 
the Delaware, Lackawanna & Western 
and the Norwood & St. Lawrence 


Tue Pustic Service ComMISSION 

’regon has filed another complaint with 
the Interstate Commerce Commission ask- 
ing it to require some one or more of the 
railroads serving the state to extend and 
onstruct a line of railroad between Crane 
r Harriman, Ore., on the east, and Cres 
sent Lake, or some adjacent point on the 
line of the Southern Pacific on the west, 
und also to require the establishment of 
through routes and joint rates and reason 
able divisions of such rates via the new 
lines. The complaint states that the rail 
ads have violated the interstate com- 
merce act in failing to provide a large area 
n central Oregon with adequate and rea 


sonable facilities 


Central of Georgia Veterans 


Seven hundred men and women who 
have been in the employ of the Central of 
Georgia for 25 years or longer, have re 
eived gold emblems in honor of their long 
and faithful service. Some of these vet- 
erans have served 64 years and altogether 
their total service amounts to 25,000 years. 
The total number of employees of the 
road at the present time is about 11,000 
so that the 700 represent about six per 
cent of the total forces. President J. J. 
Pelley, reviewing the situation, calls at- 
tention to the probability that 15 per cent 


Foe, ane ’ 
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of the employees now in the service, or 
1,650, will probably still be working for 


Qs? 


the Central of Georgia in the year | 


1928 Mechanical Division Con- 
vention 


The General Committee of the Me 
hanical Division of the American Rail 
way Association and the executive con 
mittee of the Railway Supply Manufac 
turers’ Association had an opportunity ot 
holding a joint conference at Montreal this 
week. As a result, it was decided to hold 
the 1928 convention at Atlantic City, N. J.. 


in connection with an exhibit by the Rail- 
way Supply Manufacturers’ Association, 
Tune 13 to 20, inclusive A delegation 


from Atlantic City assured the commit- 
tees that the new Convention Hall would 


completed in time to house both the 
exhibits and the convention 


Change in Rule for Settlements 
for Rebuilt Cars Proposed 


The Interstate Commerce Commission on 
June 4 made public a proposed report by 
the director of its Bureau of Service, 
William P. Bartel, recommending a finding 
by the commission that interchange rule 
No. 112 of the American Railway Asso- 
ciation is unreasonable in so far as it 
affects settlements to be made between rail- 
roads for rebuilt freight cars when badly 
damaged or destroyed. The report was 
made in No. 17,849, Bangor & Aroostook \ 
American Railway Association et al. 

“The commission should find,” Director 
Bartel recommends, “that as to past and 
future a rebuilt freight car is one which 
the carrier was or is required by the ac 
counting rules of the commission to record 
in equipment investment account. The 
commission should find that for freight cars 
rebuilt in the future, the proposed rule 
formulated by the special committee on 
rebuilt cars, which contemplates settle 
ment for cars of classes ‘A’ and ‘D’ on 
basis of 80 per cent of reproduction cost 
new, less depreciation from date rebuilt, 
will be reasonable. As to freight cars re- 
constructed in the past, the commission 
should find that the present rule is un- 
reasonable and that for the future a rule 


1915 





which provides for settlement for cars in 
classes ‘A’ to ‘D’ on basis of 80 per 
cent of reproduction cost new, less depre- 
ciation from date rebuilt, and cars of 
and ‘E-2’ on basis of 70 
per cent of reproduction cost new less de- 
from date rebuilt, will be 


ciasses ‘E-1’ 


preciation 
reasonable.” 

Under the present rule the settlement 
price is based on present value, commonly 
referred to as the present cost of reproduc- 
tion new less depreciation, computing de- 
preciation from date of original con- 
struction. 


Claim Division Meets 


June 14 


[The afternoon of the first day and the 
morning of the second day at the annual 
meeting of the Freight Claim Division of 
the American Railway Association at 
Quebec, Que., on June 14 to 17, will be 
devoted to a study of the recent tendency 
toward increases in the loss and damage 
accounts. Addresses will be made by 
David Crombie (C. N. R.), W. J. King 
(Canada Steamship Lines), and W 
H. Gatchell (Southern). The Chicago 
Claims Conference is arranging for 
a special train over the Grand Trunk 
from Chicago to Quebec, leaving June 12 

Among the subjects to be considered, 
“The Value of the O. S. & D. in Preven- 
tion Work” will be presented by F. B 
Hunt (A. T. & S. F.), “Loss of Entire 
Packages,” by E. S. Hartman (L. V.), 
“Concealed Damage,” by W. J. Edwards 
(Trunk Line Inspection Bureau) and 
Edward Dahill, chief engineer of the 
I‘reight Container Bureau; “The Value of 
Publicity,” by William E. Hall (A. R.A.), 
“The Prevention and Publicity Work of the 
American Railway Express Company,” by 
J. H. Butler; “Fresh Fruits and Vegetables,” 
by R. A. Podlech (A. T. & S. F.), and 
“Studies in Automobile and Sheet Steel 
Loadings,” by C. H. Allen (G. T. R.). 

“Unlocated Damage Due to Rough 
Handling” will be discussed by George 
James (C. C. C. & St. L.), C. W. Watts 
(M.-K.-T.), and O. Maxey (C. R. IL. & 
P.). A. A. Sims (S. P.) will describe the 
activities of the southwestern lines in con- 
trolling carload damage, while J. Reichert 
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e of the south 
Methods for Car- 
will be discussed by 
R. A.), “Studies in 
Carload Damage” 
( L. Jellinghaus 


acing 


Employees and Compensation 
March 


f employees reported to 
mmerce Commission by 
for the month of March 
nerease of 10,141, or 0.6 

number reported for 
of employees in 
group shows an 
total 


) 655.580. shows an 


compensa 


r 9.4 per cent, but 
days in March 
3. Compared 
corresponding 
of employees 
t UY per cent 


an increase of 


Railway Magazine Editors 


Magazine Edi 
\ssociati held its fifth annual con- 
Roosevelt, New York 

and Thursday, June 
elected for the en- 

Babb of the 


American Railway 


ar are E Rock 
Magazine, president; Holcombe 
Norfolk & Western Maga 
first vice-president; Miller Huggins, 
Magazine, second vice-president; 
icile Fishburn of the Rock Island Maga- 
secretary-treasurer. 
session, the 


Isl: 
I 


lar 
irks of the 


zine, Chicago, 
Following the first 
members of the association were guests of 
the Long Island Railroad, being taken by 
special train to Long Beach. They were 
entertained at luncheon by George LeBou 
road. At the 


Thursday 


business 


tillier, vice-president of the 
at the Roosevelt, on 
evening, the principal speakers were Lewis 
Wiley, business manager of the New York 
Times ; editor of the 
Ladies Roth 


Bruce 


dinner 


_urrie, 
Samuel | 


Rox * and 


A “Safety First” Appeal to 
Women 


nt of the Pere 
4] oT his series 
discussing the 
appeals more 
vanhood of the 

st ; d Canada, inasmuch as the 
appeals tl have been made to the 
g traffic on the 

highways have seemi ot been heeded.’ 
Perhaps, says Mr. Alfred, the 


through their club and 


mothers and 
, 
wives, circles and 
by precept and example, may effect a re- 
juction in the number of casualties on the 
While th pri- 


nterested in lov ing the 


highways railroads are 


marily useless 
toll at the grade crossing, there is a certain 


reck- 


types of accidents 


relationship due to indifference and 
lessness between the two 


Continuing, the circular says 


RAILWAY AGE 


were 621,000 casualties on 
highways for the year 1926, 
There were 9,483 casualties at grade 
crossings in the United States for the 
same interval. That means that there were 
65 times the casualties on the 
ordinary highway were at the 
railroad crossings. It is difficult 
to understand why 9,483 casualties at rail- 
road crossings seem to create more con 
cern than 621,000 casualties on the high- 
ways. Perhaps, if the thothers and wives 
were to start a campaign of 
preaching safety first in the home to their 
husbands, sons and daughters who drive 
cars, they would not only reduce the num- 
ber of accidents at grade crossings but also 
this not a worthy 
home or in the 


“There 
American 


number of 


that there 


concerted 


on the highway. Is 
theme for discussion in the 
club or circle?” 


How Manufacturer Can Aid 
in Car Efficiency 


for car-builders in re 
1 


“An 
placements” is featured in a letter to Rail- 
way Business Association members, written 
by Alba B. Johnson, 


commenting on the 


opportunity 


president of the ass: 
ciation, American Rail 
Service report enu 


juisite for 


Association Car 
conditions re 


way 
merating the 
greater car efficiency 

‘A report of its Car Service 
approved May 26 by the American 
Association gives prominence to the 
opportunity for car builders and devel- 
opers of car parts and appliances to pro- 
mote replacement of old cars with new 
by transferring emphasis from quantity of 
to quality—to the economies 
improvement in eff- 


Division 
Rail- 


way 


cars needed 
attainable through 
ciency of cars. 
“To do more work with a 
ber of cars owned, various factors, the 
\. R. A. reminds us, are required. A goal 
of 20 per reduction of 
demurrage through careful supervision by 
and unloading 


given num- 


cent is set for 


industries over loading 
Further possibilities are held out of in 
crease in the load per car through study 
and effort by railway management and by 
shippers in the Regional Advisory Boards. 
mile a day per car is 

added to average 
formance The urged to 
tinue maintaining equipment at the highest 


called 
per- 
con- 


(One more 


for to be present 


roads are 


practicable point 

“All these measures, however, are ranked 
secondary to another heads the 
list: ‘A continuation of the replacement ot 
the smaller-capacity and 
with cars of modern type.’ 

“In a largely attended meeting the ap- 
proval of the report by the executive was 


which 


less efficient cars 


unanimous 

“From the report it appears that 
January 1, 1923, the modern high-capacity 
cars, either new or rebuilt, placed in service 


since 


were 602,507; low-capacity inefficient cars 
retired, 545,338 

‘The report suggests that pursuing the 
enumerated it is possible to han- 
trafhe of the country for 
time to come with a total decrease in the 
ownership of open top and box cars of 
at least 100,000. The R. B. A. has always 
insisted that waste benefits nobody and that 
could get out of a 
country would grow 


methods 


dle the some 


the more the roads 
car the faster the 
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and, as a permanent tendency, the larger 
would be the car additions and replace- 
ments.” 


Alternative Routes for Hudson 


Bay Rail Port 


The line to Fort Churchill, on Hudson 
Bay, from the present end of steel on the 
Hudson Bay Railway would be 154 miles 
long and would cost $7,543,000, as com- 
pared with 67 miles to Nelson costing 
$2,458,000, according to the report of the 
engineering branch of the Department of 
Railways and Canals at Ottawa, which 
branch was at work from January 9 to 
April 4 last on the survey of a possible 
line to Churchill. The engineers find that 
it would be no more difficult to build the 
line to Churchill than has been experi- 
enced on other parts of the Hudson Bay 
Railway. It remains for the government 
to decide and announce at the next session 
of Parliament which will be 
chosen, Churchill or Nelson. It is known 
that the Minister of Railways and Canals 
is in favor of the latter 

The extra distance involved in the pos 
sible extension to Fort Churchill would 
entail additional interest charges and in- 
creased cost of maintenance and operation 
estimated in the report at $413,900 per 
annum on a movement of ten million 
bushels of grain and a reasonable general 
commodity traffic in both directions. 
For each additional million bushels of 
rain, the added overhead would be about 
5,655 per year, the report estimates. 

With the report of the engineers Mr. 
Dunning received photographic views, a 
gratifying feature of which, he states, “is 
the indication of timber of good size in 
the vicinity of rivers and creeks.” 

A department statement respecting the 
report Says: 

“Unfortunately, much of the country has 
recently been burnt over between the Hud- 
son Bay Railway and a point just north 
of Owl River, 55 miles. Though the coun- 
try traversed is largely muskeg, there is 
abundant and definite drainage. On most 
of the rivers, high-water marks, where 
ice has jammed and cut the trees on the 
banks, are very noticeable. In some in- 
stances, these marks are about 20 feet 
above normal level. The engineers state 
that this feature is not so marked on the 
Churchill river, which indicates that the 
ice clears more freely on that river 

“The information secured by this survey 
will be most useful when, during the 
course of the summer, the government is 
in possession of the report of Frederick 
Palmer, the British harbor expert, who 
has been engaged to investigate the relative 
merits of Nelson and Churchill as the bay 
terminus of the railway.” 

A cablegram has been received at Ottawa 
from Frederick Palmer, engineer of Lon- 
don, Eng., engaged to study the question 
of a terminus and also the problem of 
ocean connections with the railway, that 
he would with his assistant, E. J. Buckton, 
arrive in New York on July 26 and the 
following evening they would join the of- 
ficial party which leaves here to go over 
the Hudson Bay Railway route to Hudson 
fay, travelling by canoe from the end of 
Nelson. 
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The Hotel Saskatchewan, built by the 
Canadian Pacific at Regina, Sask., was 
formally opened on May 24, with Earl W. 
Beatty, president of the railroad, as the 
chief speaker at a banquet, celebrating the 
event. 


The fourth annual meeting of the 
Northwest Shippers’ Advisory Board 
will be held at Missoula, Mont., on June 
16. Besides the reports of commodity 
committees and the election of officers, 
consideration will be given to car re 
quirements for the movement of Mon 


tana crops It is expected that trans 
portation requirements will reach a 


naximum this year 


The Long Island Railroad announces 
that, beginning June 24, the company will 
put on a new all-Pullman train to b 
snown as the Montauk Special, to run 
between New York and Montauk on Fri 
days and Mondays, and that this train will 
have a parlor car between Montauk and 
Washington over the Pennsylvania Rail- 
road. The Hampton express of the Long 
Island now has a sleeping car, running to 
and from Pittsburgh, Pa., over the Penn- 
sylvania 


The “North Shore Limited” is a new 
train which the New York Central estab- 
lished Sunday, June 5, running from 
New York to Chicago over the New York 
Central and the Michigan Central in 20 
hours, 50 minutes The train leaves 
New York at 12:10 p. m, Eastern time. 
“North Shore Limited” is also now the 
name of eastbound train No. 40, over this 
route which now leaves Chicago at 9 
p. m. Central time, and runs through at 


the same speed 


An investigation into all the circum- 
stances and conditions surrounding the 
transfer of freight within St. Louis, Mo., 
and East St. Louis, IIL, by dray or truck 
for and on behalf of the railroads, and 
§ the allowances made by the railroads 
for such services, has been ordered by the 
Interstate Commerce Commission on its 
wn motion following the receipt of a peti 
tion filed by the St. Louis Chamber of 
Commerce and other commercial organiza- 
s, and also the Chicago & Alton, 
requesting it to institute such an investi- 


tron 


gation 


The Gulf, Mobile & Northern an 
nounces that the Jackson & Eastern will 
be open through to Jackson, Miss., on 
July 1. Freight service will begin on 
July 17. The Jackson & Eastern, extend- 
ing from Union, Miss., on the G. M. & N., 
westward, about 60 miles, to Jackson (and 
now in operation from Union to Lena, 33 
miles), will, from July 1, be operated as 
a branch of the G. M. & N. Beginning 
July 31, the company plans to run sleep- 
ing cars on night trains No. 1 and No. 2, 
between Jackson and Mobile, Ala., and 
also between Jackson, Miss., and Jackson, 
Tenn. 


The next regular meeting of the Trans- 
Missouri-Kansas Shippers’ Advisory Board 
will be held at Wichita, Kan., on June 
15. The meeting will be devoted largely 
to an analysis of crop conditions within 
the territory and to the reports of com- 
modity committees. Carl R. Gray, presi- 
dent of the Union Pacific, and Hon. 
Homer Hoch, a congressman of Kansas, 
will be the principal speakers. The mar- 
keting and the transportation of the winter 
wheat crop will be discussed from the 
viewpoints of the farmer, the elevator, the 
mill, the banker and the railroad 

Another lake cargo coal rate case be- 
fore the Interstate Commerce Commission 
may result from a meeting of coal 
operators of the southern districts held 
recently at Washington at which resolu- 
tions were adopted to endeavor to seek 
reductions in the freight rates on lake 
cargo coal from those districts to corre- 
spond with the 20-cent reduction per ton 
ordered by the commission, effective 
August 10, in the rates from Pennsylvania 
and Ohio districts. A petition urging the 
railroads serving southern district to make 
such a reduction was later placed before 
W. J. Harahan, president of the Chesa- 
peake & Ohio, and A. C. Needles, presi- 
dent of the Norfolk & Western, who pro- 
mised to give it consideration. 


The Chicago, Rock Island & Pacific has 
applied to the Illinois Commerce Com- 
mission for permission to increase its sub- 
urban fares five per cent so that they will 
be on a parity with those of other rail- 
roads operating to and from Chicago. 
In May, 1925, seventeen roads operating 
suburban service out of Chicago applied 
to the Illinois Commerce Commission for 
permission to increase their suburban fares. 
The Chicago & North Western asked the 
Interstate Commerce Commission for per 
mission to increase its fare 20 per cent 
und was given authority in June. In July, 
the Illinois Commerce Commission allowed 
the other roads to increase fares 15 per 
cent. The Atchison, Topeka & Santa Fe 
and the Chicago & Alton have petitioned 


for a five per cent increase in fares be- 
tween Chicago and Joliet and intermediate 


points 


Passenger Service Discontinued 
on Georgetown Loop 


The Colorado & Southern has been 
granted permission by the Public Utilities 
Commission of Colorado to discontinue for 
a test period of one year all passenger, 
baggage and express business on its Clear 
Creek district or Georgetown loop line, 
which runs from Denver, Colo., to Silver 
Plume. The order in no way affects the 
freight service of the line. The applica- 
tion was filed with the commission on 
August 10, 1926. The petition of the com- 
pany shows that from 1921 to 1925, in- 
clusive, the road had been operating at 
an average annual loss of $125,000. The 





1917 





passenger trains alone showed a loss of 
$22,649 in 1925. The decline of mining 
in the Clear Creek district and the fact 
that the public highways paralleling the 
rail lines have been so improved that the 
large majority of passenger travel by bus 
and privately owned automobile were 
given as reasons for the loss in business. 

The railroad will be required to file 
rates for passenger service for groups of 
not less than 125 persons to any point on 
the line. It will also be required to carry 
one passenger coach with each freight 
train. 


The “Century’s” 25th Birthday 


The 25th anniversary of the Twen 
tieth Century Limited—twenty-hour 
train of the New York Central between 
New York and Chicago—occurs on 
June 15 and, to celebrate the event, the 
railroad company has issued a hand 
some pamphlet, lettered in silver, con 
taining six full-page colored reproduc 
tions of the six notable paintings which 
have been used on the calendars of th 
road for the past six years, showing this 
train in different situations 

In 1902, the “Century” was made up 
of three sleeping cars, a smoking car 
and a dining car, and on the first trip, 
westbound, the number of passengers 
was only 27. At the present time, an 
average of three trains of ten cars each 
is run each way daily, and the annual 
gross earnings of the train are about 
$10,000,000. The cost of the first train 
of five cars and one locomotive was 
about $115,000; and 21 cars and seven 
locomotives, then in service, cost about 
$525,000. In service on these trains to- 
day are 87 sleeping cars, 15 observation 
cars, 12 club cars, eight dining cars and 
24 locomotives—representing a gross 
cost of $8,000,000. 


Supreme Court Reinstates Com- 
mission’s Cottonseed Tariff 
Order 


The Supreme Court of the United States 
has reversed the decree of the federal dis- 
trict court for eastern Arkansas, setting 
aside and enjoining enforcement of an 
order oi the Arkansas Railroad Commis- 
sion suspending for examination an intra- 
state commodity tariff, framed on the 
mileage basis, which had been filed by the 
Rock Island to cover cottonseed and its 
products. 

The railroad’s contention was that the 
Interstate Commerce Commission had 
found that the existing intrastate class 
and commodity tariff discriminated un- 
justly against interstate commerce; that 
it had ordered the removal of the dis- 
crimination; and that the railroad had 
therefore the right and the duty to sub- 
stitute a new non-discriminating tariff. 
The state commission denied that the 
federal commission had made such finding 
or order. This question involved the 
orders in Memphis-Southwestern Investi- 
gation of Commodity Rates, 77 I. C. C., 
473, and Oklahoma Commission _ v. 
Abilene & Southern, 98 I. C. C. 183. 

The Supreme Court holds that the 
federal Commission’s intention to inter- 
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Foreign Railways 








Two British Locomotives for 


Baltimore & Ohio Pageant 


The Great Western 
announced in Modern 
don), will send its historical locomotive 
the “North Star” to Baltimore to be 
operated in the Baltimore & Ohio's 
centennial this fall. Moreover 
the same company has agreed to build 
‘as fine a type of British locomotive as 
be developed” which also 
the Baltimore celebra 


Railway, it is 
rransport (Lon 


pageant 


can possibly 
will be sent to 
tion. 


Railway Mileage of Latvia 


Consul John Farr Simons, Riga, Latvia, 
reports in Commerce Reports that a review 
f the Latvian railways for the fiscal year 
ended March 31, 1927, indicates that there 
were 1,815 miles of line. The State Rail- 
ways had 930 miles of Russian gage, 290 
miles of standard gage and 500 miles of 
narrow gage; while of the privately owned 
lines, one is of 30 miles (narrow-gage), 
connecting the port of Libau with the town 
of Aixpute, and the other is of 70 miles 
(narrow-gage) connecting the small port 
of Ainazi with the town of Smiltena. 
struction work on the new broad-gage line 
of 100 miles, between Libau and Gluda is 
This line, when 


Con 


progressing satisfactorily 
completed, will form a new and important 
link between inland Russia and the Baltic 
will do much to utilize the port 
facilities of Libau, which are now little 
owing to the closing of freight 
traffic across Lithuania on the Romney 
Minsk-Vilna-Libau line 


sea and 


us¢ d, 


New Tilbury-Dunkirk Route 


The London Midland & Scottish Rail 
way, the Anglettere-Lorraine-Alsace So- 
ciété Anonyme de Navigation, which latter 
owns and operates the cross-Channel steam- 
ers, and the Northern Railway of France, 
have opened the new route between Eng- 
land and the Continent via Tilbury and 
Dunkirk. There are daily (in- 
cluding Sundays) in both directions, and 
through connections without change are 
being provided from the principal centers 
of population in Scotland, the North of 
England, and the Midlands to Tilbury 
While the fare compares favorably with 
other routes, the new route will effect a 
saving in time for business travelers be- 
tween the North of England and Paris 
and the Continent generally. Thus, the 
North of England business man having 
completed his day’s work will be able to 
get a through train to Tilbury, have din- 
ner on the train, take the boat, have a 
night’s sleep on board, and be in Paris the 
next day for business. For example, the 
connecting trains leave Leeds at 5:15 p.m. 
and Manchester at 5:50 p.m. 

On the return journey, Manchester is 
reached at 12:53 p.m. and Leeds at 1:45 
p.m. Dining cars are being run on all 
the boat trains between Tilbury and St. 


sailings 


Pancras (London), and between Dunkirk 
and Paris. In addition to Paris, the new 
service provides through connections with 
many other Continental towns. As well 
as passenger traffic, it is hoped that the 
new service will soon handle a large 
freight traffic, as the vessels employed are 
especially su‘ted to the demands of the 
Continental trade, and their construction 
permits of rapid loading and unloading, 
with good clearance into and out of the 


holds. 


Czechoslovak Railways Place 
Large Equipment Order 


The Czechoslovak Railway Ministry re- 
cently signed orders for 33 locomotives 
valued at 32,200,000 Czechoslovak crowns,* 
all of which will be built locally, Com- 
mercial Attaché Elbert Baldwin, Prague, 
reports to the Department of Commerce. 

Orders were also placed at the same 
time for 120 standard-gage third class pas- 
senger cars to cost 198,000 Czechoslovak 
crowns, narrow-gage second and 
third class cars to cost 127,000 Czecho- 
slovak crowns each, and 3 narrow-gage 
third class cars to cost 127,000 Czecho- 
slovak crowns each. The total value of 
car orders is 25,400,000 Czechoslovak 


crowns. 


each, 2 


Further orders were placed for 30 rail- 
way mail cars valued at 8,900,000 Czecho- 
slovak crowns, and divided in three cate- 
gories to cost 191,000, 225,600 and 472,000 
each. 

Orders for four motor-driven cars were 
also placed. These motor-driven cars will 
burn Dynalkol, a compound fuel recently 
developed in Czechoslovakia and composed 
of alcohol, benzol and kerosene, instead of 
gasoline. These cars will be placed in 
operation during this summer. 

*The 


proximately 3 


Czechoslovak crown is equivalent to ap- 


cents 


Russian Railway Notes 


The Railways of the Russian Soviet 
Union are pianning the erection of a large 
car plant, to have an annual capacity of 
5,000 cars of American type, at New Tag- 
hil, according to a report issued by the 
American-Russian Chamber of Commerce, 
New York. The plant, it is estimated, 
will cost $22,000,000. 

Car loadings for the month of March 
showed an increase of 15 per cent over 
the average monthly loading of a year ago. 

A new three-cylinder locomotive, first 
of the type to be built in the Soviet Union, 
with a weight in working order of 90.5 
tons, has just been completed by the Putil- 
off Locomotive Works. Another Diesel 
locomotive has been ordered from a Len- 
ingrad plant which is designed to handle 
1,500 tons at a speed of 30 miles an hour. 
The manufacturers in that city now have 
a capacity of 50 such locomotives per an- 
num. 
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have resulted 


to the Trans-Caucasus 





in an increase to 243 tank cars daily in 
the loading of petroleum in that district 
The pract of assigning com 
tive to one engineman for his exclusive 
use is being abandoned and the power is 


being pooled. 


International Railway Union 
Meeting in Stockholm 


Four of the five commissions of the 
International Railway Union are meeting 

Stockholm, June 9-22, states a report 
from Consul General John Ball Osborne, 
Stockholm, made public by the Depart 
ment otf Commerce 

The commissions called to Stockholm 
are the Technical Commission, the Com- 
mission for Passenger Traffic, the Con 
mission for Freight Traffic and the Com 
mission for the exchange of Rolling Stock 
The fifth commission, which handles ques- 
tions pertaining to currencies and rates of 
exchange, is not considered to have mat- 
ters of sufficient importance at present to 
warrant a meeting. 

The Technical Commission, which is the 
largest, having about 40 to 45 members 
(the other have 20 to 25), traveled to 
Stockholm by way of Goteborg, in- 
specting various manufacturing plants e1 
route 


New Rome-Naples Line Built 


A new railway line from Rome t 
Naples, popularly styled “La Direttissima,’ 
has been completed. Twenty years ago 
this line was seriously considered, and the 
work was actually begun before the war 
Owing, however, to financial and other 
difficulties, work proceeded very slowly, 
and was suspended for a time. The line 
will be opened for public service on Octo- 
ber 28, the anniversary of the Fascist 
march on Rome 

The existing route via Cassino and Capua 
has long been inadequate for the increas- 
ing traffic. The new route reduces the 
distance from 155 to 135 miles, and the 
time from four or five hours to three 
and a half hours. Within a year, it is 
expected, the time of the journey will be 
shortened to less than three hours. 

The new railway follows the general 
course of the ancient Appian Way, by 
which the victorious legions so often ap 
proached the Imperial City. Starting from 
the terminus at Rome it passes the aque- 
duct of Claudius and crosses the broad plain 
known as the Agro Romano. Then, run- 
ning along the foot of the Volscian moun- 
tains, it traverses the entire length of the 
Pontine district, once ill-famed for its 
malarial marshes, but today well cultivated 
and productive. Next it penetrates the 
Ausonian mountains by a long tunnel, runs 
through the plain of Fondi, touches the 
sea at Formia, crosses the River Gari- 
gliano on a viaduct, and, after passing 
through another long tunnel which pierces 
Monte Massico, enters the low-lying valley 
of the Volturno. After crossing this river 
by another iron bridge the line debouches 
into the Phlegraean Fields. 

The scenery is interesting to the 
tourist. More than one ancient Roman 
necropolis, ruined towers and amphithea- 
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ters were disinterred in the course oi the 
nstruction of the line 

There are in all 17 stations, so placed 
t 1e highest economic devel- 
pment of the region traversed. Till now 
two secondary railways, neither of them 
very efficient, have served part of the 

untry covered—the Roma-Velletri-Terra 
na line, crossed by the new line at Sezz« 
tomano, now linked up with the new line 

lormia By the new line of con 
munication a fertile region is effectively 
pened up. 

One of the most important points en 
route is Vico di Pantano, from which a 
connecting line has been constructed to 
Aversa: while the existing line trom 
Aversa to Naples has been completely 
overhauled, double track completed, grade 
crossings abolished and a new station 
erected at Aversa. The Pozzuoli-Naples 
section, which lies within the province of 
Naples, is electrified, on the third-rail sys- 
tem; on the rest of the line steam trac 
tion will be employed. 

Trains proceeding from Rome will be 
divided in two at Vico, one part going 
via Pozzuoli to the Chiaia station at 
Naples, which now becomes the chief sta- 
tion for the passenger traffic from Rome 
The other part of the train will go via 
Aversa to Naples Central Station. In 
the same way two trains from Rome will 
leave the Chiaia and Central stations of 
Naples simultaneously, and unite on reach- 
ing Vico. 

The railway is designed for heavy traf- 
fic, with a double track of standard gauge. 
There are long sections of straight line, 
including one stretch of nine miles and 
two of nearly seven miles each; in all 
about 110 miles. For 45 miles the line 
is on the level. The grades are easy. 
The greatest height above sea-level is 
about 413 feet. There are no grade cross- 
ings. The tunnels number 14, of a total 
length of fully 21 miles, including those 
of Montorso (Ausonian Mountains) and 
Vivola, about six and a half miles each, 
that of Mount Massico nearly three and 
a half miles, and the long tunnel under 
Naples. Forty-six bridges and viaducts 
are crossed en route, of spans varying 
from 30 to 230 feet. 

Certain difficulties of a special nature 
have been successfully surmounted. It was 
no easy matter to lay secure foundations 
in the region of the Pontine Marshes. The 
swampy ground bordering the Garigliano 
and the Volturno presented similar diffi- 
culties. In some of the mountains excava- 
tion was difficult on account of the exis- 
tence of natural caverns. In the Phleg- 
raean region, especially near the crater of 
Solfatara, the chief obstacle was the high 
temperature of the rock, reaching some- 
times 152 deg. Fahrenheit, and the presence 
of gaseous exhalations. 

All the stations have modern equipment, 
and an abundant water supply. Artistic 
skill has been lavished on the Chiaia sta- 
tion at Naples, which is regarded as a 
monument to the entire enterprise. Its 
facade, in the Renaissance style, has three 
large arches, the central one surmounted 
with a large clock, while the others are 
adorned with the heraldic emblems of 
Italy and also with that of the Com- 
mune of Naples. 
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Equipment and 
Supplies 








Locomotives 


THE PERUVIAN GOVERNMENT has or- 
dered two Mikado type locomotives from 
the Baldwin Locomotive Works 

THe JoHNsTOwN & Stony CREEK has 
ordered one six-wheei switching locom« 
tive from the Baldwin Locomotive Works. 


Tue Usina JuNnguemra, Peru, has or- 
dered through a New York representative 
one consolidation type locomotive from 
the American Locomotive Company 


Tue Kansas, OKLAHOMA & GULF has 
ordered one lot of three and an additional 
order of two, 2-10-2 type locomotives 
from the Baldwin Locomotive Works 


Tue Peorra & PEKIN UNION has or- 
dered three eight-wheel switching loco- 
motives from the Baldwin Locomotive 
Works. Inquiry for this equipment was 
reported in the Railway Age of May 21 


THe AmTorG TRADING CORPORATION, 
New York, has ordered three saddle- 
tank locomotives from the American 
Locomotive Company. This equipment is 
for service on a hydro-electric project on 
the Dnieper river near Kharkov, Russia 


Tue Lenicgh & New ENGLAND has or- 
dered 3 light type eight-wheel switching 
locomotives, 3 heavy type eight-wheel 
switching locomotives and 2 Decapod type 
locomotives from the Baldwin Locomotive 
Works. Inquiry for 6 switching locomo 
tives was reported in the Railway 4g: 


May 14 : 


Freight Cars 


Tue Cxuicaco & ILLtinors MIpLanp has 
ordered 350 coal cars from the Pullman 
Car & Manufacturing Corporation. ' In 
quiry for this equipment was reported in 
the Railway Age of May 7 


Tue WEsTERN Paciric has ordered 40 
air dump cars of 30 cu. yd. capacity from 
the Western Wheeled Scraper Company 
Inquiry for this equipment was reported 
in the Railway Age of May 28. 


THe Union Paciric has ordered six 
automatic air dump cars of 20 cu. yd 
capacity from the Western Wheeled 
Scraper Company Inquiry for this 
equipment was reported in the Raihway 
Age of May 7. 


Tue ILtino1s CENTRAL has ordered 500 
gondola cars from the American Car & 
Foundry Company; 500 gondola cars from 
the Illinois Car & Manufacturing Com- 
pany; 300 hopper cars and 500 box cars 
from the Pullman Car & Manufacturing 
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An order was recently placed with 
Company for 250 


places 
the American Bridge 


tons of steel 


Machinery and Tools 


[Tue Boston & MAINE has ordered two, 


25-ton locomotive cranes from the Brown 


isting Machinery Company 

HE | ordered a 90- 
locomotive lathe 
m the Niles-Bement-Pond Company 
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E1icGuHty Hours from San Francisco, Cal., 
to New York City in an automobile, was 
the record made by Louis B. Miller of 
San Francisco who arrived in New York 
City at 8:55 p.m., Easvern time, on the 
June 3. Mr. Miller had with 
companion, the two taking two- 
The time, through 
was three hours better than that made by 
Mr. Miller in August, 1926. The last stage 
of the journey was by special ferry boar 

Hudson River, and while on 
(about six minutes), the tires 
of the automobile were changed. Miller 
calculates that he! traveled 3,385 miles, 
making the average speed 42.42 miles an 
hour. In Nevada, a distance of 
made in hours. The 
trip was made to test the efficiency of a 
headlight Miller and his 
companion remained in New York less than 
five minutes, starting at once on the re- 
turn journey, with a view to making a 
round-trip record 


evening oft 
him one 
: = 
hour turns at driving 


across the 
the boat 


crossing 


365 miles was five 
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Supply Trade 








Gordon L. Edwards, assistant treas 
urer of the United States Steel Corpo- 
ration, has ben elected treasurer to suc 
ceed F. M. Waterman, deceased, and 
J. H. Gewecke, assistant treasurer, has 
been appointed first assistant treasurer, 
both with headquarters at New York 
City. 


Eric H. Ewertz, general manager of 
the Moore plant of the Bethlehem Steel 
has resigned to 
office as an indevendent consulting en- 
gineer at 50 Church New York 
Mr. Ewertz will deal with problems re- 
and 


mechan 


Company, open an 


street, 
lating to welding, mechanical eco- 
nomic engineering. A graduate 
cal engineer, he has had 30 years’ ex 
i includ 
manu 
enter 

con- 


perience in engineering fields, 


ing the management of large 
facturing plants Among the 
prises with which he has been 
nected are the Navy Yard, Sweden; 
Schwartzkopf Machine Company, Ber- 
lin, Germany; Victor Metals Company, 
Braintree, Mass.; Bethlehem Steel Com- 
pany, Elizabeth, N. J., and 
shipbuilding organizations This ex- 
perience and de- 
sign of machinery and parts and struc- 
tural work. Mr. Ewertz is one of the 
founders of the American Welding So- 
iety and a past president of that organ- 
ization. 


a number of 


covers construction 


Obituary 


Alexander B. Brown, representative 
for the entire Dominion of Canada of the 
air brake activities of the Canadian West- 
inghouse Company, Ltd., died on June 8. 


Charles D. Wood, president of the 
R. D. Wood Company, Philadelphia, 
Pa., died of heart disease suddenly on 
June 8, in a room in the Hotel Sherman, 
Chicago, in the midst of a session of 
the executive committee of the Ameri- 
can Waterworks Association which he was 
attending. 


Trade Publications 


TRACK CIRCUIT 
the name of a new 


Hanp Boox.—This is 
treatise prepared by 
M. W. Manz, manager railroad material 
sales, in collaboration with J. B. Weigel 
and W. P. Bovard, engineers of the Ohio 
Brass Company, Mansfield, O., which is 
of interest to officers in charge of track 
maintenance and signaling because of the 
large amount of space devoted to rail 
bonds. Particular attention is given to the 
theories and facts concerning the gas 
welded bonding and the application, main- 
tenance and economy of the low resistance 
type of bond. Part 2 comprises an ex- 
haustive study of the methods of making 
computations for a-c, and d-c, track cir- 
cuits and Part 3 contains a series of tables 
and charts for use in circuit computations. 
The book contains 154 pages 7% in. by 
5 in. bound in fabricoid and is well illus- 
trated. 
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BALTIMORE & OH This road has let 
1 contract to the Vang Construction Com 
pany, ‘ umberland, Md., for the construc- 
tion of a bridge at Greenfield, O., to 
cost approximately $00,000, and a sul 
way at Cumberland, Md., to cost approx! 
mately $25,000 

CENTRAI rF NE JERSEY [his road 
has let a contract for necessary grading 
for the widening of its roadbed west of 


its Bethlehem engine terminal, and for the 


relocation of the public highway adjacent 
thereto, at Bethlehem, Pa., to cost about 
$55.350. to the firm of F. H. Clement & 
Lo 

Cuicaco, BURLINGTON & QUINCY 


Plans have been prepared for the construc 
tion of a one-story brick combined passen 


ger and freight station at Brush, Colo., t 


, | 
have outside dimensions of 28 ft. by 110 it 
Cuicaco, Sprincrietp & Sr. Louis; 
TACKSONVILE & HAVANA.—Plans have been 


; | 
prepared for the construction of a six-s all 


roundhouse at Spring eld, Ill, with com 
These 


pany forces mpanies also plan 


the rehabilitation of the roundhouse and 
s ps at Jacks ville Il] 

GREAT NORTHERN The city council of 
Bellingham, Wash., has granted the peti 
tion of this company for the vacation ot 


a portion of D street in that city tor the 


mstruction of a passenger station at an 


estimated cost of $60,000 

Lonc IsLtanp.—The New York State 
Transit Commission (New York City) 
has issued an order directing this com 
pany to eliminate five grade crossings at 
Ozone Park, N. Y., all of the crossings 
eing within a stretch of line about one 
half mile long This is a four track line 
electrically operated 


ot the proposed work, $ 


estimated total cost 


im 
2.1 36,600. 


LouisvitLeE & NASHVILLE.—The Inter 
state Commerce Commission has issued a 
certificate authorizing the construction of 
a new line from Chevrolet, Ky., to Hagans, 
Va., 13.87 miles and the operation under 
trackage rights of a line of the Interstate 
Railroad from a point near Norton to 
Miller Yard, Va., about 18 miles, to con- 
nect the Eastern Kentucky division of the 
L. & N., with the line of the Carolina, 
Clinchfield & Ohio, in partial compliance 
with a condition imposed by the commis- 
sion in connection with its authorization of 
lease of the C. C. & O., by the Atlantic 
Coast Line and the L. & N. The estimated 
cost is $5,287,000 


Missourt Pactric.—A contract for the 
construction of the walls, reinforced con- 
crete floors and exterior terra cotta trim of 
the 22-story general office building at St 
Louis, Mo., has been awarded to the 
Humes-Deal Construction Company, St 
Louis 

New YorK CENTRAL.—This road has 
awarded a contract to Louis Chevalier, 
Inc., New York, for the construction of 
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a substation at Hastings, N. Y. A con 
tract also has been awarded the Chicago 
Pneumatic Tool Company, New York, for 
the manufacture, delivery and erection of 
a power house at Buffalo, N. Y. The 


company has let a contract to the Lyons 


Slattery Company, Inc., New York, for 


substructure and 


the construction of 
superstructure of a bridge at Dyckman 
Street, New York. The Walsh Construc- 

m Company, Syracuse, N. Y., has been 
iwarded a contract for the construction 
of a power house at Buffalo, N. \ 

New York, New Haven & HartTrorp 

This road has let a contract to Henry 
R. Kent & Co., Rutherford, N. J., 


construction of a central boiler plant at 


for the 


South Boston, Mass., to cost approxi 
mately $500,000 

NORTHERN Paciric.—This company has 
isked for bids for the construction of an 
extension from a point 2 miles west of 
Mont., to Brockway, 62 miles, 
of about $2,000,000 


Gil ndive, 


an estimated cost 


OREGON - WASHINGTON RAILROAD & 
NAVIGATION COMPANY 4 contract for 
grading and widening of cuts and embank 
ments at a number of points between Hunt 
ington, Ore., and Pendleton, to provide for 


the extension 


of passing tracks, has been 
let to Clifton, Applegate and Toole, Spo 
kane, Wash., at an approximate cost of 
$150,000 


PENNSYLVANIA.—This road has let a 
contract for the construction of an over 
read ridge and viaduct to eliminate a 


grade crossing at Rouseville, Pa., to cost 
ubout $50,000, to the Milliron Construc 
tion Company, DuBois, Pa., and a con 
tract for drainage and paving of drive 
Woodland Ave. freight 
house, Cleveland, O., to the Dresser Com 


ways at the 


The road has awarded 
contracts to the T. F. Foley Construction 
Company, Pittsburgh, Pa., for building a 
bridge at Wooster, O., to cost about $75.,- 
000; a bridge at New Galilee, Pa., to 
cost about $75,000; and an engine house 


pany of Cleveland 


extension at West Morrisville, Pa., t 
cost about $75,000 


St. Louis-SAN Francisco.—This com- 
pany will divide with the city of Spring- 
field, Mo., the cost of a highway subway 
at National avenue and a viaduct at Ben 
ton avenue, estimated to require total ex- 
penditures of $90,000 and $75,000 respec 


tively 


SEABOARD-ALL FLoripa.—This company 
a subsidiary of the Seaboard Air Line, has 
applied to the Interstate Commerce Com- 
mission for a further extension of time 
from June 1 to November 1 for the com- 
pletion of its extensions in Florida. The 
application, signed by L. R. Powel, Jr., 
vice-president of the company, states that 
68.84 miles of the line, from West Palm 
Beach to Miami, was completed in January 
and that rails have been laid on the 34.59 
miles from Miami to Florida City, but that 
further time is needed for completion of 
the construction. 


SouTHERN.—This road has given a con- 
tract for constructing an office building at 
Danville, Va.. to cost $35,000, to the 

P. Pettyjohn & Co., Lynchburg, Va. 











Financial 








Aton & Eastern.—Securities.—This 
company has applied to the Interstate Com 
merce Commission for authority for the 
authentication and delivery of $1,000,000 
of first mortgage 6 per cent bonds and 
$995,000 of additional stock, to be issued t 
the Illinois Company in payment for the 
railroad property acquired from it 


ATLANTA, BIRMINGHAM & Coast—De 
livery of Certificates—This company has 
given notice that the definitive engraved 
certificates for preferred stock have been 
prepared and are now ready for delivery 
Holders are requested to present or send 
temporary certificates to the Chase Na 
tional Bank, New York, Stock Transfe1 
Department, 46 Cedar street, New York, 
for exchange 


Boston & Matne.—Bonds.—This com- 
pany, through the co-operation of the 
United States Treasury Department and 
Kidder, Peabody & Co., Lee, Higginso1 
& Co., and Harris Forbes & Co., Inc., has 


been able to effect an arrangement by 


which $26,980,000 of Boston & Maine bonds 
held by the Railroad Administration will 
become subject to call by the railroad. The 
securities include $25,950,000 of bonds ac 
quired by the United States Railroad 
Administration under Section 7 of the 
Federal Control Act, and $1,030,000 of 
bonds acquired under Section 207 of the 
Transportation Act, 1920; each issue bear 
ing interest at 6 per cent, and maturing 
January 1, 1929 The effect of this ar 
rangement is to insure to the Boston & 
Maine the right to take up these bonds 
under the most favorable financing condi- 
tions which may obtain between now and 
the date of maturity This transaction is 
the result of an offer for the bonds mad 
recently to the United States Treasury De 

partment by a New York banking syndi 
cate. It was the purpose of this syndicate 
to re-sell the bonds to the general public 
which would have taken these securities out 
It being desirable 
that if these bonds were to be sold, it 
should be under conditions which would 
permit refinancing whenever market con 
ditions make it advantageous for the rail 
road to do so, the management asked the 
Treasury Department and the 
banking interests who had served as syn 
dicate managers in the recent financial re 
organization of this property, to co-operate 
with the railroad in an effort to bring the 
obligations within the railroad’s control 


of the railroad’s control 


Boston 


CANADIAN NaTIONAL.—Bonds Sold 


his company has awarded its issue of 
30-year 44% per cent bonds, unconditionally 
guaranteed as to principal and interest by 
the Dominion of Canada, to a syndicate 
headed by Blair & Co., the Chase Securi 
ties Corporation and the Equitable Trust 
Company, all of New York, and the First 
National Corporation of Boston. The bid 
ding for this issue was reported to have 
been close, two other syndicates being 
lively competitors 


Cuicaco, Burtincton & QuINc\ 


















QI? 
{bandonment.—This company has applied 
to the Interstate Commerce Commissior 
ul rity to abandor its line betwee 
1 Els M 4.43 miles 
\ & Paciriu 
uisition | terstate Commerce 
Commi n | ithorized this company 
t uit 12.34 miles of line in Freeborn 
( ‘ M ‘ tex under lease 
- A C (pars 
RII 5 holder 
Prot P l (rn peake & 
( “ft r I ( ve ( mmiuttec 
i issue i i entitled, “A Revela 
tior n whic the physical condition ol 
the Erie 1 ittacked and ( & O. stock 
} ders urged t ‘ yperate to prevent the 
granting of the application of the C. & O 
t permiss! t acquire control of the 
Erie and the Pere Marquett« and to issue 
$59,502,400 udditional common _ stock 
Some start] facts have been developed,” 
reads the circular, “in the hearing now 
being conducted before the Interstate Com 


merce (| io1 n the application of 
the Chesapeake & Ohio to buy control of 
F rie ind Per Marquette—know1 as 
_ Fis e Docket No. 6114 
Inventory of equipment of Erie and its sub 
sidiaries shows that a large part of the 
rolling stock is obsolete Then follows a 
list of various equipment items showing 


Other excerpts from the circular, in 
licative of its ‘general tenor. follow: 


I the 11 years ended December 31, 1926, 
Eric ludinge C1 12 & Erie New York, Sus 
ucha 1 & Western, the Wilkes-Barre & Eastern 
the New Jersey & New York, and Bath & Ham 
mond ¢ Railr sed 1.111.638 cu yard 
at ; sheis nes for maintenance, the total 
r eag the the e of 1926 being 
; **( hesapeake & Of} luring the same period 
‘ 7? £2 irds of ballast on less 
' eag av ge ft eage perated at the close 
¢ 1 eing i r es For every cubic yard 
6% ippl Erie for maintenance during 
} 1 ( & O. applied 8.4 cubi 
‘ P December 31 
trom its in 
edit f pront 
. : 58 7 
: y 
1) g t kr re 
€ ° » 
_ the tar nt f iw me, it would ar 
pear g s that Chesapeake & Ohi 
t ] ' . ng anthracite coal mines ir 
silroa 
RTHERN.—Purchase of Line 
This company has bought the Shevlin 
Hix my railroad extending 25 
miles southwest of Bend, Ore. This will 
he st step in the extension of the 
Oregon Trur from that city to Klamath 
Fall re 
G Mor & NORTHERN luthorized 
P pe ni Jackson. Miss—The In- 
P t mmerce Commission has author- 
d this Company and the Jackson & 
Fastern 1 —— ver the line of the 
Ne \ Orlear (cr it . rthern ior a dis 
tance of 5.7 ] I Jackson, Miss 
It i ils proposed ise the passenger 
ter? i ‘ ‘ G. at Jackson 
{INI {bandonmen This 
: plied to the Interstate 
Commerce Commission for authority 
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branch line from St. Mary’s 
Mills, Mich., a distance 


abandon. its 
Junction to Point 
f 9.19 miles 

ISHPEMING.—S tock 
apphed to 
Commerce Commission for 
capitalize and distribute to 
ts stockholders in the form of a 200 per 
dividend, $2,856,000 of the 


SUPERIOR & 
This ec 


the Interstate 


LAKE 


i/imulena 


mpany has 


cent stock 
] - ] 
surplus earnings accumulated by the ap 


plicant and its predecessor companies dur- 


ing a period of more than thirty years 
which, the application says, “have been 
plowed back into the common carrier 
property of the company.” The present 


capital stock of the company is $1,428,000 
and the application says that after capitali- 
$2,856,000 of surplus a surplus 
December 31, 1926, will 
capitalization of 


ration of 
of $631,360 as of 
be left “The 

applicant is abnormally low,” 
sidering the character and 
property and its annual earnings, and re- 
sults in the payment of a comparatively 


present 
it says, “con- 


value of its 


high rate of dividend which gives an ex- 
aggerated impression of applicant’s ratio 
of earnings The grand total 


valuation which this commission has 
placed upon the property now owned and 
possessed by this applicant (including non- 
carrier property valued by this commission 
at than $10,000) is $9,033,495. This 
property is carried upon the books of ap- 
plicant at the lower valuation of $7,865,938 
so that if applicant were to adopt, for the 
computing its surplus, the 
valuation placed upon its common car- 
rier property by this commission, it would 
addition of $1,167,556 to the 
$3,467,360 shown on _ its 


less 


purpose of 


result in an 
surplus of 


books.” 


NORTHERN OF New Jersey.—Bonds 
[his company has applied to the Interstate 
Commerce Commission for authority to 
$707,000 of general mortgage 4% 
per cent to be sold at 92%, the 
proceeds to be used to pay maturing obli- 
rations. The Erie, 
authority to guarantee the bonds, proposes 
agreement Drexel 


1SSule 
bonds, 
which has also asked 


to enter into an with 


& Co., to purchase or procure purchasers 
tor the bonds at commission of 2 per cent 
Rock Istanp-Frisco TERMINAL —Sale 

‘ Bonds Speyer & Co., HA & W Selig- 


man & Co., and the Guaranty Company 
f New York have purchased, subject to 


the approval of the Interstate Commerce 


Commission, $3,390,000 Rock Island- 
Frisco Terminal Railway Company first 
mortgage thirty-year 4% per cent Gold 


Bonds, due July 1, 1957, unconditionally 
guaranteed as to principal and interest, 
jointly and severally, by endorsement by 
the Chicago, Rock Island & Pacific and 
the St. Louis-San Francisco. The bonds 
are issued to refund a like amount of First 
Mortgage 5 per cent Bonds, which mattred 


1 1007 


on January 1 The bonds have been 


placed privately at a price of 96% and 


interest 

SOUTHERN PAaciri1 Bonds.—This com- 
has filed a supplemental application 
rstate Commerce Commission 


pany 
with the Inte 


for authority to sell, as well as issue, $20, 
000,000 of the issue of $61,294,000 of Ore 
bonds recently 


gon Lines first 


mortgage 





June 11, 1927 


It is pro- 


Loeb & 


authorized by the commission 
posed to sell the bonds to Kuhn, 
Co. at 98 and interest 


Union Paciric.—Bonds.—This company 
has applied to the Interstate Commerce 
Commission for authority to issue 


$26,835,000 of 40-year 4% per cent bonds, 
for the purpose of refunding a like amount 
of 20-year 4 per cent convertible bonds 
which mature on July 1 bonds have 
been sold, subject to the approval of the 
commission, to Kuhn, Loeb & Company, 


The 


at 9434 
Western Paciric—Call of Bonds— 
This company has called for redemption 


at 102% and interest on September 1, 
1927, all of its $2,950,000, series B, 6 
per cent first mortgage bonds. On that 
date the bonds will become payable at the 
principal office of the Equitable Trust 
Company, 37 Wall New York 
In connection with its plans for retiring 
these bonds the company offers holders 
the option of exchanging their bonds for 
5 per cent bonds issued under the same 
mortgage at not than 99%. Any 
holder of the bonds called who desires to 
make such exchange must deposit its 6 
per cent bonds with all unmatured coupons 
attached not later than August 1, 1927, 
with the Equitable Trust Company or 
the Crocker First Federal Company 
of San Francisc 


street, 


less 


i rust 


Average Price of Stocks and Bonds 


Last Last 
June week year 
Average price of 20 repre 
sentative railway stocks 114.96 115.20 93.17 
Average price of 20 repre 
sentatite railway bonds 94.23 94.46 91.47 


Valuation Reports 


Commission 
valuation re 


The Interstate ( 
has issued final or 


ommerce 


tentative 


ports finding the final value for rate-mak- 
ing purposes of the property owned and 
used for common-carrier purposes as of 
the respective valuation dates as follows: 
Final Reports 
Chicago Short Line $468,001 1919 
Tentative Reports 
Florida Central & Gulf 1918 
Gary & Western... 1917 
Indian Creek Valley 1918 
Raleigh & Charleston 1918 
Illinois Northern 1918 





Dividends Declared 


Atchison, Topeka & Santa Fe.—Preferred, 
$2.50, semi-annually, payable August 1 to hold 
ers of record June 24 


Chicago, North Shore & Milwaukee.—Preferred, 
1% per cent, quarterly; prior lien, 134 per cent, 
quarterly, both payable July 1 to holders of rec 
ord June 15 

Cincinnati, New Orleans & 
Common, 4 per cent, semi-annually, 


Texas Pacific.- 
payable June 


25 to holders of record June 11 
Lehigh Valley—Common, $0.87%, quarterly, 
preferred, $1.25, quarterly, both payable July 1 


to holders of record June 11 

Northern Securities.—4 per cent, payable July 
11 to holders of record Tune 25. 

Pere Marquette.—-Common, 1% per cent, quar 
terly, payable July 1 to holders of record June 
14 Prior preference, 1% per cent, quarterly; 
five per cent preferred, 144 per cent, quarterly, 


both payable August 1 to holders of record 
July 14. 

Pittsburgh, Fort Wayne & Ohio.—Common, 
1% per cent, quarterly, payable July 1 to hold- 
ers of record June 1 Preferred, 134 per cent, 
quarterly, payable July 5 to holders of record 
Jens 10 


St. Louis-San Francisco.—Common, 1% per 
cent, quarterly; common, $0.25, extra, both pay- 
able July 1 to holders of record Tune & 
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Railway Officers 





ia 


tter date he became 


Executive 


been appointed as 


M. F. Rolfe has 


stant to the vice-president and general 


inager of the Maine Central, with 
i\dquarters at Portland, Me 

L. H. Cecil, assistant to the vice 
resident and general manager of the 


fexas and Louisiana lines of the South 


Pacific, with headquarters at Hous 


Tex., has been apointed assistant 


the executive vice-president, with 
eadquarters at the same point. T. H. 
Meeks, assistant superintendent of the 
eaumont division, with headquarters 
ous is been promoted to suc 


Tom Scott, assistant 


erintendent of the Jacksonvile dis 
t of the Beaumont division, wit! 
juarters at Jacksonville, Tex., has 
la inted senior assistant super 
tendent f that division, succeeding 
Meeks 
Ira A. Place, vice-president, law, of 
New York Central Lines, with 
eadquarters at New York, has beet 
pointed senior law vice-president ot 
New York Central Railroad, the 
Michigan Central, the Cleveland, Cin 
nnati, Chicago & St. Louis and the 
ittsburgh & Lake Erie with the same 
eadquarters Mr. Place was born o1 
y 8 1854, at New York City, and 
is graduated trom Cornell Universit) 
1881 He entered railway service 
October 1883. witl the New York 
West Shore & Buffalo (now a part of 
New York Central From March 
Ry ti! Cet yber 28. 1902 he served 





l. A. Place 
he law department of the New 
rk Central & Hudson River (now a 
irt of the New York Central). On the 


general attorney 








the same road, which position he 
ield until April 1905, when he was 
pointed general counsel. On Decem 
5, 1906, Mr. Place became vice- 
president in charge of law, the land 
tax department and the claim de- 





partment of the same road. From DLs 
cember, 1919, until March, 1920, dur 
ing Federal control, he served as gen 


eral solicitor, and at the latter time be 


came vice-president of the New Yorl 
Central Lines. 
Charles C. Paulding, assistant vic: 


president, law, of the New 
with headquarters at New 
has been appointed vice-president 
New York Cen 
Michigan Central, th« 
Chicago & St 


ines, 
City, 
public relations, of the 
ral Railroad, the 


Cleveland, Cincinnati, 


Louis and the Pittsburgh & Lake Eric 
with the same headquarters. Mr. Pauld 
ng was born on December 10, 1868 at 





New York City, and was graduated 
from Yale University in 1889. He « 
Cc. C. Paulding 
tered railway service in 1889, in the law 
department of the New York Central 
& Hudson River (now a part of the 


New York Central), filling various po 
itions in that department until April 
1920, when he became assistant vice 
which position he 


time of his 


resident, law, was 


holding at the recent ap 


ointment as vice-president, public re 


lations 

Robert J. Cary, general counsel of 
the New York Central Lines, with head 
quarters at New York, 
pointed vice-president and general coun- 
sel of the New York Central Railroad, 
he Michigan Central, the Cleveland, 
Chicago & St. Louis and the 


has been ap- 


incinnati 


Pittsburgh & Lake Erie, with the same 
headquarters. Mr, Cary was born on 
February 6, 1868, at Milwaukee, Wis.., 


Harvard Uni 
entered railway 
member of the 


and was graduated from 
1890 He 
1898 as a 


versity in 
service in 


firm of Cary & Walker, attorneys for 
the Indiana, Illinois & Iowa (now a 
part of the New York Central). This 
firm acted as general solicitors for that 
road until 1903, after which the firn 
of Glennon, Cary, Walker & Howe con 
tinued as general solicitors He con 
tinued in the general practice of law 


York Central 
York 


& Toledo 








1923 





in Chicago as a member of that fir 
(which subsequently was changed t 
Glennon, Cary Walker & Murra 





R. J. Cary 
itil Marcl l, 1920, when he eca ( 
veneral counsel Tor the New Yor! 
(entral, with headquarters at N 
York 


Financial, Legal and 
Accounting 
S. L. Porter, 


auditor of freight a 


caunts of the Chicago, Burlington & 
Quincy, has been promoted to auditor 
on the staff of the comptroller, ‘wit 
headquarters at Chicago, and has be¢ 


H. C. Holzbach, chi 


freight 


succeeded by 


clerk to the auditor of 


accoutts 
R. C. Smith, chief clerk to the gen 
auditor and comptroller, has beer pr 
moted to assistant auditor of frei! 


accounts, with headquarters at Chicayz 


William Henry Simpson, chief cle: 
to the auditor of the Ft. Smith & West 
ern, has been promoted to auditor, wit 
headquarters at Ft. Smith, 
ceding H. B. Herendeen, deceased. M: 
Simpson was born on September 14 
1884, at Jacksonville, Ill, and was edu 
cated in the public schools and 
college in that city He e1 
tered railway service at the age of 14 
the Jacksonville & St. Louis 
the Chicago, Burlington & 
Quincy), serving on this railroad and 
the Wabash until 1907 
tered the employ of the Indiana Harbor 
Belt at Hammond, Ind In 1908 Mr. 
Simpson began his service with the Ft. 
Smith & Western as a clerk, becoming 
chief clerk to the Augtst 
15, 1918, which position he held watil 
his promotion to auditor on May 23 


Ark... su 


business 


(now 


part of 


when he e1 


auditor on 


Operating 


Robert H. Corson, assistant 
tendent of telegraph of the Erie, wit! 
headquarters at Paterson, N sz 
been appointed superintendent of tel 
graph, with, the same headquarter 


succeeding Edward P. Griffith, deceased 


E. J. Thomas, 
Shore 


super 


agent tor the Detroit 


Line at Toledo, OQ} ’ 
































1924 


has bee! t ted t tral vaster, with 


headquart« at sth ul point, 
V. A. Cooper, retired 


‘ i \ itter ore 


suc 
ceeding under th 


ce 


N. P 


issistant ge 


Berney, assista t clerk to 
neral of the 


r the hern Pacific 


Pa 
lines oO at 
acramento, il., i been promoted 
of the 


supervisor ol nsportation 


district, with headquarters at 


ceeding T. R. Baird, 


supervisor of trans 


rthern 


ame point, suc 
d assistant 


headquarters San 


train super 
Island & 


has 


ssenge! 
Rocl 
Mo., 


trainmaster 


he ell 
with 
‘ eding i 
Goodland 


dispatcher 


vision, 


G. Adams, transferre 
H. W. Hammack, 
1 Re : : 


train! 


Nan 


at | n promoted 


uarters 


at 
n promoted 
of the Shasta 
at Duns 
D. Brennan, 
division, 
Oakland, 
appointed 
Foley 


headquarters 


ulr Lal 


transferred t 


eadquarters at West 
A. Lowe is 


succeeding Mr 


een 


has been ap 
the 
head 


born 


menerai 


Cc. W. Brown, who 
superintendent ol 


with 


pointed 
ehigh & New England, 
at Bethlehem, Pa, was 

at Fort 


Vay 


(Waines, 
service on 
September l, 
department 
From 1900 to was a 
the Baltimore & hio, and 
date until 1904, set l as 
engineer for the From 
ist, 1904, until A 


the 


ntral 


engineering 
of 
transitman 


the 


of Georgia 
1903 
on trom 
latter resident 
same Aug- 
oast 
ngineer of road 
way tor the same road, which 
he held until May, 1908 
i 1909, Mr. Brown served as 


entral of 


superintendent 


position 
From 1908 


‘ 


ntil locat 
Georgia, 
of 


Com- 


engineer on the ( 
in 1910 becan 
Hall 
which position he 
From August, 1911, until December, 
1913, he was engineer, maintenance of 
way of the Lehigh & New England 
and at the latter time became 
superintendent of ame 
position he held until March, 
that Mr. Br 
superintendent road, which 
he time of 
his recent appointment as general super- 
wtendent 


ing 
and 
the 
pany, 


struction 


held until 1911 


Parker 


assistant 
road, which 
1917. At 


advanced to 


time was 


ot he same 


| 


position was holding at the 


Earle E. McCarty, who has been ap 
of the Albu 
Atchison, To 
with headquarters at 
Ariz,, was at Winona, 


pointed superintendent 


querque, division of the 
peka & Santa Fe 
Winslow, 


born 
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Mint 


education 
IsYY as a 


after a high school 


entered 


and receiving 
service 


if 
\n 
later 


railway 
telegrapher on the 
of the Santa fe 
tu the 
division and in 1902 he was promoted to 
train dispatcher at San Bernardino, Cal., 
he until 1907 when 
was again promoted to chief dispatcher 
at Needles, Cal. Mr. McCarty was ther 
to Cal., 
moted to general inspector of transport 
with headquarters at An 
Cal., 1909. Three years later 
became trainmaster at Winslow, 
successive 
\t 
Mr 


troop 


weles division 


he was advanced agent on same 


where remained he 


transferred Fresno, being pro 


tation, Los 
geles, in 
he 
serving in the 
ly at Needles and San Bernardino 
the outbreak of the World War 
McCarty appointed to the 
movement section of the American 
\ssociation the United 

\dministration, 
at Camp 


close of hostilities 


same Capacity 


was 
Rail 
way and States 
Railroad 


juarters 


head 
Kearney, Cal., and at 
returned to 
at Needles 
Bernardino 
Needles 


to as 


with 
the he 
Santa trainmaster 
He transferred to 
following his appointment at 
1923 he 


the le as 


was »an 


and in was promoted 
headquar 
1924 to 

trai 


prior to 


with 
From 


sistant superintendent, 
the 


Mr 


master at 


Ss at 


1926 


Same point 
Mec( arty 
San Bernardino and 


his promotion to superintendent of the 


served as 


\lbuquerque division on May 20 he was 
superintendent of 
November 20, 


the same di 
1926 


acting 


1s10N 


trom 


R. K. Rochester, general 
dent of the New Jersey division of the 
Pennsylvania, with headquarters at 
York City, appointed 
issistant general manager of the East 
ern region, with the same headquarters 
R. C. Morse, general superintendent of 
Northern division at Buffalo, N. Y.., 
Mr. Rochester as 
superintendent of the New Jersey 
F. D. Davis, general superin 
transportation of the West 
with headquarters at Chi 


been general 


superinten 


New has been 


the 


Ze! 


has succeeded 
eral 
division 
tendent of 
ern region, 
cago, IIL, 
superintendent of the Northern divisior 
W. C. Higginbottom, superintendent ot! 
the Philadelphia head 
at Harrisburg, Pa., has 

general superintendent of 

of the Western regio: 
J. B. Phelan, superinten 
freight transportation of the 
at Philadelphia, has 
superintendent of the 
Philadelphia division at Harrisburg 
P. W. Sullivan, superintendent of the 
Columbus division, with headquarters at 
become superinten 
dent of the Eastern division, with head 
quarters at Pittsburgh, Pa., succeeding 
Porter Allen, who was promoted to the 
of engineer maintenance 
f way of the Western region on June 
1 J. A. Appleton, superintendent of 
the Erie and Ashtabula division 
Pa., has succeeded Mr. Sul 
as superintendent of the Colum 
division. Raymond Swenk, engi 
neer maintenance of way of the Southern 
division at Wilmington, Del., has been 
appointed superintendent of the Erie 
Ashtabvla division at Newcastle, 


has appointed 


division, with 


uarters bee! 
ippointed 
transportation 
at 


dent ot 


( hicago. 
Eastern region 


been appointed 


Columbus, O., has 


position chief 


at 
\ewcastle, 
livan 


} 


us 


and 


June 11, 1927 


Pa 

ter of the Pittsburgh division, has bee 
appointed superintendent 
transportation of the | 
Philadelphia All app 


lective 16 


aster! egzion 


minty ife é 


Jarre 


Trathe 
F. M. Keane 


coal freight 
timore & Ohio, 
Pittsburgh, Pa. 


H. A. Triebel, chief of th 
reau of the Chicago, Rock Isla 
with headquarters 
been appointed assistant 

with 


has been 
sistant agent 


witl 


cific, 


head quart« t 


G. GC. Robson has vecti 


trict passenger agent 


with headquarters at 
C. D. Whitworth has 
district 


passenger ag 


leans, La 


Wins F. 
treight 
East, 
Va., 


agent, lines 


Wilson, 
of the » 
headquarters a 


agent 
with t 
has been appointed gene 
with the ime head 
succeeding J. H. Drake, de 
J. H. McCabe hi: 


treig! 


East, 
quarters, 
ceased 

vene ral 


pointed assistant 


t 


at Richmond, Va., 


n 


succeeding 


J. V. Lanigan, who 

moted to passenger trafh 
the Illinois Central, 
Louis, Mo., and 
as a clerk the 
of the Chicago, 
\fter 


positions 


Was 
entered 


in passe 


Burlington & 
number oft cl 


Quincy 
occupying a 
on the 


clerk in 


a rate 


J. V. Lanigan 


l¢ Xas 
his 


nent of the Missouri, Kansas & 
in 1904. Two years later he 
connection with the Illinois 
a rate clerk in the passenger depart 
ment and in January, 1908, he was pro- 
moted to chief rate clerk in the same 
department On April 15, 1911, Mr. 
Lanigan was advanced to assistant gen 
eral passenger agent 


began 
Central 


ad 


at Chicago, be 


treigh 


N. S. Menaugh, freight trainmas 











Vol. 82, No. 28 





neral passenger agent, witl 


lquarters at the same point, in De 


ember, 1921 Mr. Lanigan was serving 


this capacity when he was promoted 
passenger =_ traft manager, with 


dquarters at Chicago, on June 1 


L. W. Land has been appointed di 


freight agent of the Baltimor: 


& Ohio, with headquarters at St. Louis 
\ o., Mm charge o! St Louis, Mo., East 
sf Louis, Ill, district and St Louis 


ion west of Flora, IIL, including 
ffeline territory in the state of Illinois 
nd west of Illinois Terminal Rail 
vad. Alton to Formosa, also south and 
vest of the Baltimore & Ohio, Casey 
lle. through Flora to Shawneetow! 


ho has been promote d 


E. E. Nelson, 
assistant passenger traffic manager 
the Norther Pacific, with head 

uarters at St. Paul, Minn., received 

is early education at St. Paul. He be 


in his railroad service as a stenogra 
nher in the general traffic offices of the 
Northern Pacific in 1901, and was ad 


I 
7 





E. E. Nelson 


need successively through a number 
minor positions in the traffic depart 
N ent until 1912 when he was promoted 
y ssistant general passenger agent, 
ith headquarters at St. Paul. In 1923 
Mr. Nelson was transferred to Seattle 
Vash., remaining there as assistant gen 
a ral passenger agent until his promo 
to assistant passenger trafic man- 


ger on June 1 


G. G. Truesdale, who has been pro- 
ted to general passenger agent of the 
nois Central. with headquarters at 
icago, was born in Richmond, IIL, 
raduating from Hyde Park Higl 
hool, Chicago, in 1901 In July of 
e same year he entered the service of 
e Illinois Central as an office boy in 
he transportation department at Chi- 
T Mr. Truesdale was transferred to 
he passenger department in Octobe 
902, serving here until May. 1906, as 
clerk and stenographer. He was then 
ymoted to traveling passenger agent 
ith headquarters at Cincinnati, Ohio 
oming city passenger and _ ticket 
rent at the same point on January 1, 





8, where he remained until January 
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1, 1911, when he was appointed city 
passenger agent at Chicago. From 
October, 1911, to July, 1917, Mr. 
[Truesdale acted as district passenger 
agent at Pittsburgh, Pa., and on the 
latter date he was appointed commer 
cial agent in the freight department at 
New York. At the beginning of federal 





G. G. Truesdale 


ntrol of the railroads he left railroad 
service to enter other traffic work, re 
turning to the Illinois Central as as 
sistant general passenger agent on De 
cember 5, 1921 Mr. Truesdale occu 
pied this position until his promotion to 


general passenger agent on June 1. 


Gordon L. Oliver, who has been ap- 
ointed traffic manager of the Ft. Worth 
& Rio Grande, the St. Louis, San Fran- 
isco & Texas and the Paris & Great 
Northern, subsidiaries of the St. Louis- 
San Francisco, was born on May 4, 
1886, at Hawick, Roxburghshire, Scot- 
land. He attended St. Mary’s Prepara- 
tory Scohol, Melrose, Scotland, and Lo 
retto College, Edinburgh, and came to 
the United States in March, 1905. The 
ollowing month he entered the service 





G. L. Oliver 


the Chicago. Rock Island & Pacit« 
is an office boy in the traffic depart 


ment at Chicago. In 1911 he became 
traffic manager of the Star Wall Paper 
Mills, Joilet, Ill, returning to railway 
service in 1912 in the traffic department 
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of the Frisco at St. Louis, Mo. In 1913 
Mr. Oliver was appointed chief clerk 
to the general freight and passenger 
agent of the Ft. Smith & Western, with 
headquarters at Ft. Smith, Ark. Two 
years later he was advanced to assistant 
general freight and passenger agent, be 
coming general freight and passenger 
agent in 1917 and traffic manager on 
September 1, 1921. Mr. Oliver was ap- 
pointed traffic manager of the Muscl 
Shoals, Birmingham & Pensacola on 
April 15, 1926, after its acquisition by 
the Frisco, with headquarters ‘at Pen- 
sacola, Fla., a position he held until his 
appointment as traffic manager of the 
lexas lines of the Frisco on June 1. 


F. W. D. Goddard, assistant general 
freight and passenger agent of the Le- 
high & New England, with headquar 
ters at Bethlehem, Pa., has been ap 
pointed general freight and passenger 
agent, with the same headquarters. The 
position of assistant general freight and 
passenger agent has been abolished 


Mechanical 


G. S. Goodwin, mechanical engineer 
f the Chicago, Rock Island & Pacific. 
with headquarters at Chicago, has been 
appointed assistant to the general su- 
perintendent of motive power, with 
headquarters at the same point 


J. L. Bracken, engineering assistant 
on the New York, New Haven & Hart- 
ford, with headquarters at New Haven 
Conn., has been appointed assistant to 
the mechanical superintendent of the 
New York division, with headquarters 
at New York City. 


Engineering, Maintenance 
of Way and Signaling 


V. L. Nelson has been appointed act- 
ing valuation engineer of the New 
York Central, Ohio Central Lines, suc- 
ceeding H. F. Schryver, engaged upon 
duties in another department. 


H. O. Kaigler has been appointed di- 
vision engineer of the West Florida di 
vision of the Seaboard Air Line, with 
headquarters at Tampa, Fla., succeed 
ing G. W. Shoemaker, who has been 
transferred to the Virginia division as 
assistant division engineer, with head 
quarters at Raleigh, N. C., succeeding 
Mr. Kaigler 


J. H. Cooper, division engineer of 
the Philadelphia Terminal division of 
the Pennsylvania at West Philadelphia, 
Pa., has been appointed engineer main 
tenance of way of the Southern divi- 
sion, with headquarters at Wilmington, 
Del., succeeding Raymond Swenk, pro- 
moted. F. M. Hawthorne, division en 
gineer of the Cleveland and Pittsburg! 
division at Cleveland, O., has succeed- 
ed Mr. Cooper as division engineer of 
the Philadelphia Terminal division 
H. T. Frushour, assistant division en 
gineer of the Cincinnati division at 
Cincinnati, ©., has been appointed di 
vision engineer of the Cleveland and 
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Pennsylvania) 
was promoted 


Pennsylvania), 
1893, when he was promoted to 


Western division of the P 


Lines West and as principal 
sistant engineer of the Northwest 
He remained as principal assistant en 


was promoted to principal assistant 


was appointed assistant to the chi 


Purchases and Stores 


Eugene Decker, 


with headquarters at Portland, Me 
ceeding C. D. Barrows, deceased 


Missouri-Kansas-Texas 


Obituary 


Charles D. Barrows, purchasing agent 


from which college he was gradu 


entered the service ot 


department, and was ap 
purchasing agent 


William Henry Brill, 


He entered railway 
Toseph Union 


Illinois Central at St 
Brill was promoted 


quarters at Omaha, Neb. Later he was 





June 11, 1927 


transferred to Chicago and to St. Louts 
and in 1911 he was promoted to as- 
sistant general passenger agent at New 
Orleans. Mr. Brill was advanced to 
general passenger agent, with head 
quarters at the same point, in 1920, 
which position he held until his death 


Charles H. Ackert, who retired a 
vice-president of the Chicago & Altor 
in 1910, died on June 5 at his home at 
Lake Forest, Ill. Since his retirement 
from railway service Mr. Ackert has 
been president of the National Railway 
Time Service Company, Chicago. Mr 
\ckert was born on February 19, 1856 
in Dutchess County, N. Y., and entered 
railway service in 1872 as a telegraph 
operator. He held various positions in 
the operating departments of western 
railroads until 1888 when. he becam« 
general manager of the Iowa Central 
(now a part of the Minneapolis & St 
Louis). On April 1, 1893,-he was ap 
pointed general manager of the Elgin, 
Joliet & Eastern and on tl 
in 1899 he became president as well as 


é Sane dat« 


general manager of this company and 
the Chicago, Lake Shore & Easter: 


(now a part of the E. J. & I Two 
vears later Mr. Ackert became general 
manager of the Mobile & Ohio. wher: 


he remained until March 15, 1902. whe: 
he was appointed general manager of 
the Southern. On April 1, 1905, he wa 
elected fourth vice-president f the 
Southern, resigning to become vic: 
president of the Chicago & Alton 
1909 


Richard C. Campbell, general freight 
agent of the Reading, with headquar 
ters at Philadelphia, Pa., died on Jun 
7 after a protracted illness at his hony 
in Wyncote, Pa Mr. Campbell was 
born at Davenport, Ia.. on September 
2, 1866, and attended the public and pri 
vate schools at Davenport, Ia, _ the 
Greylock Institute, South Williams 
town, Mass., and Williams College. Hi 
entered the service of the Reading 
November, 1890, as student at the 
fice of the shipping and freight agent 
at Port Richmond, Philadelphia. Later 
he became assistant inspector of the 
Philadelphia & Reading Coal & Ir 
Company. In January, 1891, he becani 
traveling coal inspector, lins sale 
agent’s office of the Same compan il 
Philadelphia, and in January, 1894, bh: 
came chief clerk. In November, 1896 
Mr. Campbell became chief clerk to the 
general manager and later became chief 
clerk to the. second vice-president 
the Philadelphia & Reading (now th: 
Reading). In August, 1899. he was ap 
pointed general western freight agent 
at Chicago and in February, 1910, acted 
tor the Central of New Jersey in. the 
Same capacity. In May,. 1918, he was 
advanced to special agent in. the. freight 
trafic department, and in March, 1919 
hecame genéral western freight agent 
at Chicago. In September, 1922, he 
was appointed assistant general. freight 
agent at Philadelphia, and in April, 
1923, was again advanced to general 
freight agent. with the same headquar 
ters, which position he was holding at 
the time of his death. 
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